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@ Indole and indazolo derivatives, for the treatment and prophylaxis of cerebral disorders, their 
preparation and their use. 



@ Compounds of formula (I) : 
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CM On which R 1 and R 2 are each hydrogen or various organic groups, p_ is 0, 1, 2 or 3, U is -CO- or -CH(OR 3 )- 
f> where R 3 is hydrogen or a hydroxy-protecting group, V is an optionally unsaturated aliphatic 
hydrocarbon group and W is a nitrogen-containing group] are useful in the treatment and prophylaxis of 
CM dementia especially of the Alzheimer's type. 
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The present invention relates to a series of new indole and indazole derivatives which have the abOity to 
inhibit the activity of acetylcholinesterase, and which may therefore be used to improve cerebral function, in 
particular for the treatment and prophylaxis of cerebral disorders, such as senOe dementia or dementia of the 
Alzheimer type. The invention also provides methods and compositions using these compounds as well as 

5 processes for their preparation. 

Dementia, both true senile dementia and syndromes resembling it, such as Alzheimer's disease and de- 
mentia resulting from cerebral injuries, is an increasing problem in the modern world. Alzheimer's disease is 
characterised by such morphological changes as senile plague and changes to nerve fibrils, and degeneration 
of many nervous cells and/or impairment of their (Unction have been reported. In particular, degeneration and 

10 impairment of the function of the acetylcholine nervous system have much been studied, and this degeneration 
and impairment of function are considered to be the reason for the decreases in memory and learning ability 
experienced by Alzheimer's patients. Accordingly, it is clear that one approach to the development of a treat- 
ment or prophylaxis of dementia of Alzheimer type is to find a means of activating the impaired function of the 
acetylcholine nervous system. Potential methods of achieving this include: 

is 1) administration of an acetylcholine precursor, thereby raising the level of acetylcholine in the patient: 

2) administration of an inhibitor of acetylcholinesterase, which is an enzyme capable of decomposing acet- 
ylcholine, thereby preventing its decomposition and thus raising its level: and 

3) administration of a receptor agonist which directly stimulates acetylcholine receptors. 

Of these, the most promising currently appears to be the second, and therapeutic studies of the use of 
20 acetylcholinesterase inhibitors against Alzheimer's disease are being clinically carried out 

A number of compounds has been found to have the ability to inhibit the activity of acetylcholinesterase, 
although there does not appear to be any general theory of the structure/activity relationship, and the com- 
pounds proposed for this use have a variety of different structures. So far as we are presently aware, none of 
the prior art compounds proposed for use in the treatment of dementia of the senile dementia type are struc- 
25 hi rally related to t he compounds of t he present inventio n. Examples of such prior art include the tricyclic amines 
of European Patent Publication No. 441 51 7, and the cyclic amine derivatives of European Patent Publication 
No. 378 207, Japanese Patent Application Kokai No. Sho. 64-79151 and Japanese Patent Application Kokai 
No. Hei. No. 2-169569. 

There is, however, still a need for more drugs for the treatment or prevention of these distressing disorders. 
30 The compounds of the present invention are those compounds of formula (I): 



35 




wherein: 

40 Z represents a group of formula -N= or -CH= or a group of formula -CH= in which the hydrogen atom is re placed 
by the group -U-V-W shown in formula (I); 
pis 0,1, 2 or 3; 

R 1 represents a hydrogen atom or any of the groups or atoms represented by R 2 ; 
R 2 represents: 
45 a hydrogen atom; 

any of the groups and atom represented by R°; 

an aryl group, as defined below; 

an aralkyl group, as defined below; 

an aralkyloxycarbonyi group, in which the aralkyl part is as defined below; 
so an arylamino group, in which the aryl part is as defined below; 

an arylaminoaJkyl group, in which the aryl part is as defined below, and the alkyl part has from 1 to 6 
carbon atoms; 

a heterocyclic group having from 3 to 8 ring atoms of which from 1 to 4 are hetero-atoms selected from 
nitrogen, oxygen and sulphur hetero-atoms, said group being unsubstituted or being substituted by at least one 
55 substituent selected from the groups and atoms represented by R°; 

an alkyl group which has from 1 to 6 carbon atoms and which is substituted by a single heterocyclic group, 
said heterocyclic group having from 3 to 8 ring atoms of which from 1 to 4 are hetero-atoms selected from n^ 
trogen, oxygen and sulphur hetero-atoms, and being unsubstituted or being substituted by at least one sub- 
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stituent selected from the groups and atoms represented by R 8 ; or 

an alky I amino group which has from 1 to 6 carbon atoms and which is substituted by a single heterocyclic 
group, said heterocyclic group having from 3 to 8 ring atoms of which from 1 to 4 are hetero-atoms selected 
from nitrogen, oxygen and sulphur hetero-atoms, and being unsubstituted or being substituted by at least one 
5 substituent selected from the groups and atoms represented by R 8 ; 

U represents a group of formula -CO- or -CH(OR 3 )-, where R 3 represents a hydrogen atom or a hydroxy- pro- 
tecting group; 

V represents a group of formula 

- (CR*=CR% - (CRoR h ) n - 

10 where m is 0, 1 or 2, n is 0 or an Integer from 1 to 7, provided that (m + n)> 0 and R* R^, Ro and R h are inde- 
pendently selected from hydrogen atoms and alkyl groups having from 1 to 4 carbon atoms; 
W represents: 

a heterocyclic group having from 3 to 14 ring atoms, of which one is a nitrogen atom through which the 
heterocyclic group is attached to the group represented by V, from 1 to 3 are additional hetero-atoms selected 
15 from nitrogen, oxygen and sulphur hetero-atoms, and the remainder are carbon atoms, said group being un- 
substituted or being substituted by at least one substituent selected from oxygen atoms and the groups and 
atoms represented by R a ; 

a group of formula (II): 



20 



25 



00 



or 

a group of formula (II) in which the ring is condensed with one or two benzene rings 
or 

30 a group of formula: 

- (Ar)j - (CHJi -NR^R 5 (l») 

where 

k and I are independently selected from 0 and integers from 1 to 4, provided that (k + 1) is at least 

35 1;. 

i is 0 or an integer from 1 to 4; 
jlsOoM; 

At represents an aryl group as defined below or an aromatic heterocyclic group which has from 
5 to 7 ring atom, of which from 1 to 3 are hetero-atoms, from 0 to 3 of said hetero-atoms being nitrogen atoms 
40 and 0 or 1 of said hetero-atoms being selected from oxygen and sulphur atom, said aromatic heterocyclic group 
being unsubstituted 

or being substituted by at least one substituent selected from the groups and atoms represented by R a , 
R 4 and R 5 are independently selected from: 
hydrogen atoms; 
45 the groups and atom represented by R«; 

aryl groups, as defined below; 
arafkyl groups, as defined below; 

aryicarbonyl groups, in which the aryl part is as defined below; and 
heterocyclic groups having from 3 to 8 ring atom of which from 1 to 4 are hetero-atoms 
so selected from nitrogen, oxygen and sulphur hetero-atoms, said group being unsubstituted or being substituted 
by at least one substituent selected from the groups and. atoms represented by R°; 

wherein aryl groups are carbocyclic aromatic groups having from 6 to 14 ring carbon atoms and being unsub- 
stituted or being substituted by at least one substituent selected from the groups and atoms represented by 
R-; 

55 wherein aralkyt group is an alkyl group having from 1 to 6 carbon atoms which group Is substituted by from 1 
to 3 aryl groups as defined above; 
R" represents: 

an alkyl group having from 1 to 6 carbon atoms; 
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an aryl group which is a carbocyclic aromatic group having from 6 to 14 ring carbon atoms and being 
unsubstituted or being substituted by at least one substituent selected from the groups and atoms represented 
by R°; 

a cycloalkyJ group having from 3 to 14 ring carbon atoms in one or more rings; 
5 a cycloalkylalkyt group in which the cycloalkyl part has from 3 to 14 ring carbon atoms in one or more 

rings and the alkyl part has from 1 to 4 carbon atoms; 

a heterocyclic group having from 3 to 14 ring atoms of which from 1 to 4 are hetero-atoms selected from 
nitrogen, oxygen and sulphur hetero-atoms, said group being unsubstituted or being substituted by at least one 
substituent selected from the groups and atoms represented by R* 
10 an aralkyl group in which the alkyl part has from 1 to 6 carbon atoms and the aryl part is a carbocyclic 

aromatic group having from 6 to 14 ring carbon atoms and being unsubstituted or being substituted by at least 
one substituent selected from the groups and atoms represented by R c ; 

a halogen atom; an amino group; 

an alkytamino group in which the alkyl part has from 1 to 6 carbon atoms; 
is a dialkylamino group in which each alkyl part is independently selected from alkyl groups having from 

1 to 6 carbon atoms; 

a mono- or di- arylamino group in which the or each aryl part is a carbocyclic aromatic group having 
from 6 to 14 ring carbon atom and being unsubstituted or substituted by at least one substituent selected from 
the groups and atoms represented by R°; 
20 an aminoalkyl group in which the alkyl part has from 1 to 6 carbon atoms and in which the amino part 

is unsubstituted or is substituted by a single acyl group represented by R d ; 

an alkylaminoalkyl group in which each alkyl part Is Independently selected from alky] groups having 
from 1 to 6 carbon atoms; 

an alkynyiaminoalkyl group in which the alkyl part has from 1 to 6 carbon atoms and the alkynyl part 
25 has from 2 to 6 carbon atoms; 

a nitro group; 

a cyano group; 

a sulphonyl group; 

an aJkylsulphonyl group in which the alkyl part has from 1 to 6 carbon atoms; 
30 a haloalkylsulphonyl group in which the alkyl part has from 1 to 6 carbon atoms; 

an alkanoyl group having from 1 to 6 carbon atoms; 

an arytcarbonyt group in which the aryl part is a carbocyclic aromatic group having from 6 to 14 ring 
carbon atoms and being unsubstituted or substituted by at least one substituent selected from the groups and 
atom represented by R» 

35 an arylalkanoyi group in which the aryl part is a carbocyclic aromatic group having from 6 to 14 ring 

carbon atom and being unsubstituted or substituted by at least one substituent selected from the groups and 
atoms represented by R° and the alkanoyl part has from 2 to 6 carbon atoms; 
an alkoxy group having from 1 to 6 carbon atoms; 
an alkoxycarbonyi group having from 2 to 7 carbon atoms; 
40 a haloalkyl group having from 1 to 6 carbon atoms; and 

in the case of groups attached to nitrogen atoms, a cyanoamino group; 
R b represents: 

an alkyl group having from 1 to 6 carbon atoms; 

an aryl group which is a carbocyclic aromatic group having from 6 to 14 ring carbon atoms and being 
45 unsubstituted or being substituted by at least one substituent selected from the groups and atoms represented 
by R?: 

an aralkyl group in which the alkyl part has from 1 to 6 carbon atom and the aryl part is a carbocyclic 
aromatic group having from 6 to 14 ring carbon atoms and being unsubstituted or being substituted by at least 
one substituent selected from the groups and atoms represented by R°; 
so a halogen atom; 

an amino group; 

an alkytamino group in which the alkyl part has from 1 to 6 carbon atoms; 

a dialkylamino group in which each alkyl part is independently selected from alkyl groups having from 
1 to 6 carbon atoms; 

55 an arylamino group in which the aryl part is a carbocyclic aromatic group having from 6 to 14 ring carbon 

atoms and being unsubstituted or substituted by at least one substituent selected from the groups and atoms 
represented by R c ; 

an aminoalkyl group in which the alkyl part has from 1 to 6 carbon atoms; 
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an aJkylaminoaikyl group in which each alkyl part is independently selected from alkyl groups having 
from 1 to 6 carbon atoms; 
a nitro group; 
a cyano group; 

5 an alkanoyl group having from 1 to 6 carbon atoms; 

an aryfcarbonyl group In which the aryl part is a carbocyclic aromatic group having from 6 to 14 ring 
carbon atoms and being unsubstittited or substituted by at least one substituent selected from the groups and 
atoms represented by R9; 

an arylalkanoyl group in which the aryl part is a carbocyclic aromatic group having from 6 to 14 ring 
w carbon atom and being unsubstituted or substituted by at least one substituent selected from the groups and 
atom represented by R* 

an alkoxy group having from 1 to 6 carbon atoms; 
an alkoxycarbonyl group having from 2 to 7 carbon atoms; 
a haloalkyl group having from 1 to 6 carbon atoms; 
is Ro represents: 

an alkyl group having from 1 to 6 carbon atoms; 

an aryl group which is an unsubstituted carbocyclic aromatic group having from 6 to 10 ring carbon 

atoms; 

an aralkyl group in which the alkyl part has from 1 to 6 carbon atoms and the aryl part is an unsubstituted 
20 carbocyclic aromatic group having from 6 to 10 ring carbon atoms; 
a halogen atom; 
an amino group; 

an alkyfamino group in which the alkyl part has from 1 to 6 carbon atoms; 

a dialkylamino group in which each alkyl part is independently selected from alkyl groups having from 
25 1 to 6 carbon atoms; 

an arylamino group in which the aryl part Is an unsubstituted carbocyclic aromatic group having from 
6 to 10 ring carbon atoms; 

an aminoalkyl group in which the alkyl part has from 1 to 6 carbon atoms; 

an aJkylaminoaikyl group in which each alkyl part is independently selected from alkyl groups having 
30 from 1 to 6 carbon atoms; 
a nitro group; 
a cyano group; 

an alkanoyl group having from 1 to 6 carbon atoms; 

an arylcarbonyl group in which the aryl part is an unsubstituted carbocyclic aromatic group having from 
35 6 to 10 ring carbon atoms; 

an alkoxy group having from 1 to 6 carbon atoms; 
an alkoxycarbonyl group having from 2 to 7 carbon atoms; 
a haloalkyl group having from 1 to 6 carbon atoms; 
R d represents: 

4o an alkanoyl group having from 1 to 6 carbon atoms; 

an alkenoyl or alkynoyl group having from 3 to 6 carbon atoms; 

an aromatic acyl group in which the aromatic part Is a carbocyclic aromatic group which has from 6 to 
14 ring carbon atom and which is unsubstituted or is substituted by at least one substituent selected from the 
groups and atoms represented by R°; 
45 a heterocyclic acyl group in which the heterocyclic part has from 3 to 8 ring atom, of which from 1 to 3 

are hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms, said heterocyiic group being un- 
substituted or being substituted by at least one substituent selected from the groups and atoms represented 
byR?: 

an alkoxycarbonyl group in which the alkoxy part has from 1 to 6 carbon atoms; 
so an aryloxycarbonyt group in which the aryl part has from 6 to 1 0 ring carbon atom and is unsubstituted 

or is substituted by at least one substituent selected from the groups and atom represented by R c ; or 

an aralkyl oxycarbonyl group in which the aralkyl part is an alkyl group having from 1 to 6 carbon atoms 
which is substituted by from 1 to 3 aryl groups having from 6 to 10 ring carbon atoms and being unsubstituted 
or substituted by at least one substituent selected from the groups and atoms represented by R c ; 
55 and pharmaceutical acceptable salts thereof. 

The invention also provides a pharmaceutical composition for the treatment or prophylaxis of cerebral im- 
pairment, which composition comprises an effective amount of an acetylcholinesterase inhibitor in admixture 
with a pharmaceutically acceptable carrier or diluent, wherein said acetylcholinesterase inhibitor is at least one 
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compound of formula (I) or a pharmaceutical^ acceptable salt thereof. 

The invention also provides the use of a compound of formula (1) or a pharmaceuticaJly acceptable salt 
thereof as a pharmaceutical and, particularly, as an acetylcholinesterase inhibitor. 

The present invention also provides processes for preparing these compounds, which are described in 

5 greater detail hereafter. 

In the compounds of the present Invention, where R a (and, hence, R 1 and/or R 2 ) represents an alkyl group 
having from 1 to 6 carbon atoms, this may be a straight or branched chain group having from 1 to 6, preferably 
from 1 to 4, carbon atoms, and examples Include the methyl, ethyl, propyl, i so propyl, butyl, isobutyl, seo-butyl, 
t-butyl, pentyl, Isopentyl, neopentyl, 2-methyl butyl, 1 -ethyl propyl. 4-methylpentyl. 3-methylpentyl, 2-methyt- 

10 pentyl, 1 -methyl pentyl, 3,3-dlmethylbutyl, 2,2-dimethylbutyi, 1,1 -dimethyl butyl, 1 ^-dimethyl butyl. 1.3-dlme- 
thylbutyl. 2,3-dimethyl butyl, 2-ethyt butyl, hexyl and isohexyl groups. Of these, we prefer those straight or 
branched chain aJkyl groups having from 1 to 4 carbon atoms, preferably the methyl, ethyl, propyl, isopropyl. 
butyl and isobutyl groups, and most preferably the methyl group. 

Where R 1 , R 2 or R* represents an aryl group, this is a carbocyclic aryl group having from 6 to 14 ring carbon 

15 atoms and may be substituted or unsubstituted. In the case of R 1 and R 2 , the substituents are selected from 
the groups and atoms represented by R a ; in the case of R a , they are selected from the groups and atoms rep- 
resented by R°. There is no particular restriction on the number of substituents, except such as may be imposed 
by the number of substitutable positions (e.g. 5 in the case of a phenyl group or 7 in the case of a naphthyl 
group) or possibly by steric constraints. However, in general, we prefer from 1 to 5. more preferably from 1 to 

20 3, and most preferably 1, substituent Examples of the substituents included in R» and R° are given elsewhere 
herein. The aryl groups preferably have from 6 to 10 ring carbon atoms and more preferably have 6 or 10 ring 
carbon atoms. Specific examples of the unsubstituted aryl groups include the phenyl, naphthyl (1- or 2- naph- 
thyl), indenyl, phenanthrenyl, anthracenyl, pentalenyl, heptalenyi, acenaphthyienyl and fluorenyt groups, of 
which the phenyl, naphthyl, Indenyl, phenanthrenyl and anthracenyl are preferred, the phenyl and naphthyl 

25 groups being more preferred and the phenyl group being most preferred. Any of these groups may be unsub- 
stituted or substituted, as defined above. 

Where R«, and. hence. R 1 . R 2 R 4 or R 6 represents a cycloalkyl group, this has from 3 to 14 ring carbon 
atoms, which may be present in one or more rings, which may be fused or otherwise attached to each other. 
Preferred groups are saturated cyclic hydrocarbon groups having from 3 to 10 carbon atoms in a ring, which 

30 may optionally be bridged. Specific examples of such groups include the cyciopropyl, cyclobutyi, cyclopentyl, 
cyclohexyl, cycloheptyl, cyclooctyl, norbornyl and adamantyl groups. Of these, we prefer t hose saturated cyclic 
hydrocarbon groups having from 5 to 1 0 ring carbon atoms, and more preferably the cyclohexyl and adamantyl 
groups. 

Where R 1 , R 2 or R a represents an aralkyl group, this is an alkyl group having from 1 to 6 carbon atoms 

35 which is substituted by at least one, and preferably from 1 to 3, aryl substituents. The alkyl groups have from 
1 to 6 carbon atoms and may be as defined and exemplified above in relation to the alkyl groups which may 
be represented by R 1 , R 2 or R a . The aryl groups are carbocyclic aryl groups having from 6 to 14 ring carbon 
atom which may be substituted or unsubstituted. In the case of R 1 and R 2 the substituents are selected from 
the groups and atom represented by R s ; in the case of R a . they are selected from the groups and atom rep- 

40 resented by R c . These aryl groups are as defined and exemplified above in relation to the aryl groups which 
may be represented by R 1 , R 2 or R a . Specific examples of the unsubstituted aralkyl groups include the benzyl, 
naphthylmethyl, Indenylmethyl, phenanthrenylmethyl. anthracenyl methyl, pentalenyl methyl, heptalenylme- 
thyl, acenaphthylenylmethyl, fluorenylmethyl, diphenylmethyl, tri phenyl methyl, 1-phenyiethyl, phenethyl (i.e. 
2-phenylethyf), 1-naphthylethyl. 2-naphthylethyl, 1-phenylpropyl, 2-phenytpropyl, 3-phenylpropyl. 1-naphthyl- 

45 propyl, 2-naphthylpropyl, 3-naphthyl propyl, 1 -phenyl butyl, 2-phenyl butyl, 3-phenylbutyl, 4-phenyl butyl, 1- 
naphthylbutyl, 2-naphthyl butyl. 3-naphthyl butyl, 4-naphthylbutyl, 1 -phenyl pentyl, 2-phenylpentyl. 3-phenyl- 
pentyi,4-phenylpentyl,5-phenylpentyl, 1-naphthylpentyl,2-naphthylpentyl,3-naphthylpentyl,4-naphthylpen- 
tyl, 5-naphthylpentyl, 1-phenylhexyl, 2-phenylhexyl, 3-phenylhexyl, 4-phenylhexyl, 5-phenylhexyi, 6-phenyl- 
hexyl. 1-naphthylhexyl, 2-naphthylhexyl. 3-naphthylhexyl, 4-naphthylhexyl. 5- naphthyl hexyl, 6-naphthyl hex- 

50 y\, diphenylmethyl (i.e. benzhydryl) and triphenylmethyl (i.e. trityl) groups. Of these, we prefer those aralkyl 
groups in which an alkyl group having from 1 to 6 carbon atoms, more preferably from 1 to 4 carbon atoms, is 
bonded with an aryl group having from 6 to 10 ring carbon atoms, and more preferably 6 or 10 carbon atoms. 
Particularly preferred aralkyl groups are the benzyl, 2-phenylethyl, 3-propyi phenyl and 4-butylphenyl groups, 
the benzyl group being most preferred. Any of these groups may be unsubstituted or substituted, as defined 

55 above. 

Where R a (and, hence, R 1 and/or R 2 ) represents a heterocyclic group, this has from 3 to 14 ring atoms, 
which may be In a one or more ring systems fused or otherwise attached to each other. Of the ring atoms, 
from 1 to 4 are hetero-atoms selected from nitrogen, oxygen and sulphur atoms. However, where there are 4 
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ring hetero-atoms, we prefer that all 4 should be nitrogen atoms. Where there are 3 ring hetero-atoms, we prefer 
that 1, 2 or 3 should be nitrogen atoms, and. correspondingly, 2, 1 or 0 should be oxygen or sulphur atoms. 
Where there are 2 or 1 hetero-atoms, these may be selected freely from the aforementioned nitrogen, oxygen 
and sulphur atoms. The heterocyclic ring may be fully or partially saturated, or it may be completely unsaturated 

5 (i.e. aromatic). Examples of unsaturated heterocyclic groups include the furyl, thienyl, pyrrolyl, azepinyl, pyr- 
azolyl, imidazolyl, oxazolyl, isoxazolyl, thiazolyl, isothlazolyt, 1,2,3-oxadiazolyl, biazolyl, tetrazolyl, thiadiazo- 
lyl, pyranyl, pyridyl, pyridazinyl, pyrimldlnyl, pyrazlnyl, Indolyl, qulnolyl, isoquinolyl, purinyl and benzothienyl 
groups; examples of saturated or partially saturated heterocyclic groups include the morphoilnyt (especially 
morphdino), thiomorpholinyl (especially thiomorphdino), pyrrol Id inyl, pyrrolinyl, imidazdidinyl, 4,5-dihydroi- 

10 midazolyl, pyrazolidiny], pyrazolinyl, plperldyl, piperazyl, dihydrobenzothtenyl and Indolinyl. Of these, we prefer 
the unsaturated or partially saturated heterocyclic groups having 5 to 7 ring atoms including at least one nitro- 
gen or sulphur atom and optionally an oxygen atom. The more preferred groups are the thienyl, furyl, 4.5-di- 
hydroi midazolyl, tetrahydroquinoJyl, tetrahydroisoquinolyt and indolinyl groups. Any of these groups maybe un- 
substituted or substituted, as defined above, i.e. by a group or atom represented by R a , in the case of R 1 or 

is R2 and by a group or atom represented by R*, in the case of R a . 

Where R* (and, hence, R 1 and/or R 2 ) represents a halogen atom, this may be a fluorine, chlorine, bromine 
or iodine atom, preferably a fluorine or chlorine atom. 

Where R» (and, hence, R 1 and/or R 2 ) represents an alkylamino or dial kyl amino group, the or each alkyl 
group has from 1 to 6 carbon atom and may be any of those alkyl groups exemplified above. In the case of 

20 the dialkylamino groups, the two alkyl groups may be the same or different Specific examples of such groups 
include the methylamino, ethylamino. propylamines isopropylamino, butylamino, isobutylamino, sec-butylami- 
no, t-butylamino, pentylamino, isopentylamino, 2- methyl butyl amino, neopentylamino, 1 -ethyl propylamine 
hexylamino, 4- methyl pentylamino, 3-methylpentyl amino, 2-methylpentylamino, 1-methylpentylamino, 3,3-dI- 
methylbutylarrrino, 2,2-dimethylbutylamino, 1,1-dimethylbutyiamino, 1,2-dimethylbutylamino, 1,3-dimethyl- 

25 butylamino, 2, 3-d fmethyl butylamino, 2-ethyi butylamino, dimethylamino, diethylamino, di propyl ami no, diiso- 
propylamino, dibutylamino, di isobutylamino. di-sec- butylamino, di-t-butylamino, dipentylamino, diisopentyia- 
mino, di-2-methylbutylamino, dineopentylamino, dK1-ethylpropyl)amino, dihexylamino. di-(4-methylpen- 
tyl)amino, dK3-methyipentyl)amino, di-{2-methy1pentyl)amino. di-(1 -methyl pentyl)amino, dh(3,3-dimethylbu- 
tyl)amino, d i-(2 ^-dimethyl but yl)ami no. di-(1.1-dimethylbut>1>amino ( dK1.2-dimethylbutyl)amino. di-<1,3-di- 

30 methylbutyl)amino, dK2.3-dimethylbutyl)amino and di-(2-etriylbutyf)amino groups. Of these, we prefer the 
straight or branched chain mono- and dh alkylamino groups having from 1 to 4 carbon atom in the or each alkyl 
group, and more prefer the diethylamino and dimethylamino groups. 

Where R a (and. hence, R 1 and/or R 2 ) represents a mono- or di- aryl amino group, t he or each aryl part may 
be as defined and exemplified above. Specific examples of such arylamino groups include the phenylamino, 

35 indenylamino. naphthylamino, phenanthrenylamino, anthracenyJamino, diphenylamino, diindenylamino. dh 
naphthylamino, diphenanthrenylamino and dianthracenylamino groups. Of these, we prefer the arylamino 
groups where the or each aryl part has from 6 to 1 0 carbon atoms, more preferably 6 or 10 ring carbon atom, 
and most prefer the phenylamino group. Any of these groups may be unsubstituted or substituted, as defined 
above. I.e. by a group or atom R a in the case of R 1 and R 2 or by a group or atom R c in the case of R a . 

40 Where R a (and, hence, R 1 and/or R 2 ) represents an aminoalkyl group, the alkyl part may be any of the 

alkyl groups exemplified above. Specific examples include the aminomethyl, 2-aminoethyl, 1-aminoethyl, 1- 
aminopropyl, 2-aminopropyl. 3-aminopropyl, 1-amino-1- methyl ethyl, 1 -aminobutyl, 2-aminobutyl, 3-aminobu- 
tyl. 4-aminobutyl, 3-amino-2-methylpropyl, 1 -amino pentyi, 2-aminopentyl, 3-aminopentyl, 4-aminopentyl, 5- 
aminopentyl, 4~amino-2-methylbutyl, 3-amino-1 -ethyl propyl, 5-amino-4- methyl pentyi. 5-amino-3-methylpen- 

45 tyl, 5-amino-2-methyl pentyi, 5-am ino-1- methyl pentyi. 4-amino-3, 3-d i methyl butyl. 4-amino-2,2-dimethyl butyl, 
4-amino-1 ( 1-dimethyIbutyl, 4-amino-1,2-dimethylbutyl, 4-amino-1,3-dimethylbutyl f 4-amino-2,3-dimethyl bu- 
tyl, 4-amino-2-ethyibutyl and 6-aminohexyl groups. Of these, we prefer those straight or branched chain ami- 
noalkyl groups having from 1 to4 carbon atoms, preferably the aminomethyl, 2-aminoethyl. 3-aminopropyl and 
4-aminobutyl groups, and most preferably the aminomethyl group. The amino group may be unsubstituted or 

50 it may be substituted by one or two substituents selected from the groups represented by R*, for example: 

alkanoyl groups having from 1 to 6 carbon atoms, for example the formyl, acetyl, propionyl, valeryl, iso- 
vaJeryl, pivaloyl or hexanoyl groups, of which the acetyl, propionyl and pivaloyl groups are preferred; 

alkenoyl or alkynoyl groups having from 3 to 6 carbon atoms, for example the acryloyl, methacryloyl, 
propioloyl, crotonoyl or isocrotonoyt groups, of which the acryloyl and methacryloyl groups are preferred; 

55 aromatic acyl groups in which the aromatic part is a carbocycl Ic aromatic group which may be as defined 

and exemplified above in relation to the aryl groups; specific examples are the benzoyl, nap ht hoy I and toluoyl 
groups, any of which may be unsubstituted or substituted, as defined above; 

a heterocyclic acyl group in which the heterocyclic part has from 3 to 8 ring atoms, of which from 1 to 
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3 are hetero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms, said heterocylic group being un- 
substituted or being substituted by at least one substituent selected from the groups and atoms represented 
by R c ; examples include the furoyl, thenoyl, niootinoyl and isonicotinoyl group, any of which may be unsubsti- 
tuted or substituted, as defined above; 

5 alkoxycarbonyl groups in which the alkoxy part has from 1 to 6 carbon atoms, for example such groups 

derived from any of the alkyl groups exemplified above; specific examples include the met hoxy carbonyl , ethox- 
ycarbonyl, propoxy carbonyl, isopropoxy carbonyl, butoxy carbonyl, Isobutoxy carbonyl , seo-butoxycarbonyl, t- 
butoxy carbonyl, pentyloxycarbonyl, isopentyloxycarbonyl, 2-methyl butyl oxycarbonyl, neopentyloxycarbonyl, 
hexyloxycarbonyl, 4-methylpentyl oxycarbonyl, 3-methyl pentyloxycarbonyl, 2- met hyl pentyloxycarbonyl. 3,3- 

10 dimethylbutyloxycarbonyl, 2,2-dimethylbutyloxycarbonyl, 1 ,1-dimethylbutyioxycarbonyl, 1 ,2-dlmet hylbutylox- 
ycarbonyl, 1, 3-d imethyl butyl oxycarbonyl and 2,3-dimethylbutyloxycarbonyl; preferably a met hoxy carbonyl 
group or an eth oxycarbonyl group; 

an aryl oxycarbonyl group in which the aryl part has from 6 to 10 ring carbon atoms and is unsubstituted 
or is substituted by at least one substituent selected from the groups and atoms represented by R c . and the 

15 aryl part may be any of those aryl groups exemplified above; specific examples include the phenoxycarbonyl 
and 

naphthyloxycarbonyl groups, either of which may be unsubstituted or substituted, as defined above; and 

are! ky I oxycarbonyl groups in which the aralkyl part may be any of those araJkyl groups defined and ex- 
emplified above, but preferably a benzyl oxycarbonyl group, which may be substituted or unsubstituted. 

20 Where R» (and, hence, R 1 and/or R 2 ) represents an alkylaminoaikyl group, each alkyl part has from 1 to 6 

carbon atoms and may be independently selected from those alkyl groups exemplified above. Preferably each 
alkyl part has from 1 to 4 carbon atoms. Specific examples of such alkylaminoaikyl groups include the methy- 
laminomethyl, ethylamlrtomethyl, propylami nomet hyl , butytamlnomethyl, isopropylaminomethyl, isobutylami- 
nomethyl, sec-butylaminornethyl, t-butylami nomet hyl, pentylaminomethyl, hexylam (nomet hyl, 2-methytami- 

25 noethyl, 2-ethytaminoethyl, 2- propylami noet hyl, 2- butyl ami noet hyl, 2-isopropylaminoethyl, 2-isobutyiaminoe- 
thyl, 2-sec- butyl aminoet hyl, 2-t-butylaminoet hyl, 2-pentylaminoethyl, 2-hexylaminoethyl, 3-methyl am inopro- 
pyl. 3-ethyiaminopropyl, 3-propylaminopropyi. 3-butylaminopropyi, 3-isopropylaminopropyl, 3-isobutylamino- 
propyf, 3-sec-butylaminopropyl, 3-t-butylaminopropyl, 3-pentylaminopropyi, 3-hexytaminopropyl, 4-methyla- 
minobutyl, 4-ethyiaminobutyl. 4-propylaminobutyl, 4-butylaminobutyl, 4-isopropylaminobutyl, 4-isobutylami- 

30 nobutyl, 4-sec-butylaminobutyl, 4-t-butyiaminobutyl, 4-pentylaminobutyl, 4-hexylaminobutyl, 5-methylamino- 
pentyl, 5-ethylaminopentyl, 5- propylami nopentyl, 5-butylaminopentyl, 5-isopropylaminopentyl, 5-isobutylami- 
nopentyl. 5-sec-butylami nopentyl. 5-t-butylami nopentyl. 5- pentylami nopentyl. 5-hexylaminopentyt, 6-methy- 
laminohexyl, 6-et hyl amino hexyl, 6-propylaminohexyl, 6-butylaminohexyl, 6-isopropylaminohexyl, S-isobutyla- 
minohexyl, 6-seo-butylaminohexyl. 6-t-butylaminohexyl, 6-pentylaminohexyl and 6-hexylaminohexyl groups, 

35 of which we prefer those having from 1 to 4 carbon atoms in each alkyl group, especially the methyl ami nome- 
thyl and ethylaminomenthyt groups. 

Where R a (and, hence. R 1 and/or R 2 ) represents an alkynylaminoalkyl group, the alkyl part has from 1 to 
6 carbon atom and may be selected from those alkyl groups exemplified above. Preferably the alkyl part has 
from 1 to 4 carbon atoms. The alkynyl part has from 2 to 6 carbon atoms and may be a straight or branched 

40 chain group having from 2 to 6, preferably 3 or 4, carbon atoms; examples include the ethynyl. propargyl (2- 
propynyl), 1-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyt, 4-pentynyt, 1-hex- 
ynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl and 5-hexynyt groups, of which the propynyl and butynyl groups are pre- 
ferred, the propargyl and 2-butynyl groups being most preferred. Specific examples of such alkynylaminoalkyl 
groups include the (ethynylamino)-methyl, (propargylamino)methyl, N-(2-butynyl)aminomethyl, 2-(ethynyla- 

45 mino)ethyi, 2-(propargylamino)ethyl, 2-[(2-butyny1)amino] ethyl, 3-(ethynylamino)propyi, 3-(propargylami- 
no)propyl, 3-{(2-butynyl)amino]propyl, 4-<ethynylamino) butyl, 4-( propargyl amino) butyl, 4-[(2-butyny1)ami- 
no] butyl, 5-(ethynylamino)pentyl, 5-(propargylamino)pentyl, 5-[(2-butynyl)amino]pentyl, 6-{ethynyiami- 
no)hexyl, 6-(propargyl ami no) hexyl and 6-[(2-butynyl)amino] hexyl, of which we prefer those having from 1 to 

4 carbon atoms in the alkyl group and from 2 to 4 carbon atoms (especially 3 or 4 carbon atoms) in the alkynyl 
so group, especially the propargylaminomethyl and (2-butynyl)aminomethyl groups. 

Where R a (and, hence, R 1 and/or R 2 ) represents an alkyl sulphonyl group, the alkyl part has from 1 to 6 
carbon atoms and may be any of the alkyl groups exemplified above. Specific examples of such alkylsulphony! 
groups include the methylsulphonyl, ethyfsulphonyl, propylsulphonyl, isopropylsul phony!, butylsulphonylsul- 
phonytsulphonyl, Isobutylsulphonyl, sec-butylsulphonyl, t-butylsulphonyl, pentylsulphonyl, isopentylsulpho- 
55 nyl, 2-methylbutylsulphonyl, neopentylsulphonyl, 1 -ethyl propylsulphonyl, hexyl sulphonyl, 4-methylpentylsul- 
phonyl, 3-methylpentylsulphonyl, 2-methylpentylsulphonyl, 1 -met hyl pentylsulphonyl, 3,3-dimethylbutylsul- 
phonyl, 2,2-dimethylbutylsulphonyl. 1,1 -dimethylbutylsul phenyl, 1,2-dimethylbutylsulphonyl, 1,3-dimethylbu- 
tylsulphonyl. 2,3-dimethylbutylsulphonyl and 2-et hyl butyl sulphonyl groups. Of these, we prefer the straight or 
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branched chain alkyisu I phenyl groups having from 1 to 4 carbon atoms, more preferably the methyl- sulphonyl 
group. 

Where R a (and, hence, R 1 and/or R 2 ) represents a haloalkylsul phony! group, the aikyl part has from 1 to 
6 carbon atom and may be any of the alkyf groups exemplified above, and the halogen atom may likewise be 

5 any of those exempTrf ied above. There is no particular restriction on the number of halogen atoms present, 
except such as may be imposed by the number of substitutable positions; however, subject to this restriction, 
from 1 to 5 halogen atom are preferred, from 1 to 3 being more preferred. Specific examples of such haloalk- 
ylsul phonyl groups include the trifluoromethylsulphonyl, trichloromethylsui phonyl, d if I uoromet hyisu I phonyl, di- 
chloromethylsulphonyi, dibromomethylsul phonyl, f 1 uoromet hy Isu I phonyl , 2,2,2-trichloroethyisulphonyl, 2,2,2- 

10 frifluoroethylsulphonyl, 2-bromoethylsul phonyl, 2-chloroethyi sulphonyl, 2-fluoroethylsul phonyl and 2,2-dibro- 
moethyisulphonyl groups. Of these, we prefer those haloaikylsulphonyl groups having 1 or 2 carbon atoms, 
and more prefer the trifluoromethylsulphonyl group. 

Where R a (and, hence, R 1 and/or R 2 ) represents an alkanoyl group, this may be a straight or branched 
chain group having from 1 to 6 carbon atoms, and examples of such groups include the fbrmyl, acetyl, propionyl, 

15 butyryi, isobutyryl, valeryl, isovaieryl and hexanoyl groups. Of these, we prefer those straight or branched 
chain alkanoyl groups having from 1 to 4 carbon atoms, and more prefer the acetyl group. 

Where R* (and, hence, R 1 and/or R 2 ) represents an arylcarbonyl group, the aryl part may be any of those 
aryl groups defined and exemplified above. Specific examples of such groups include the benzoyl, 1-naph- 
thyicarbonyl, 2-naphthylcarbonyl, 1-phenanthrylcarbonyl, 1-anthracenyicarbonyl and 1-indenylcarbonyl 

20 groups. Of these, we prefer the benzoyl, 1-naphthylcarbonyl and 1-phenanthrylcarbonyl groups, and more pre- 
fer those arylcarbonyl groups in which the aryl part has from 6 to 10, still-more preferably 8 or 10, ring carbon 
atoms. The most preferred such group is the benzoyl group. Any of these groups may be unsubstituted or sub- 
stituted, as defined above. 

Where R* (and, hence, R 1 and/or R 2 ) represents an aryl alkanoyl group, the aryl part is a carbocyclic aro- 

25 matlc group having from 6 to 14 ring carbon atom as defined and exemplified above, and the alkanoyl part 
has from 2 to 6 carbon atom, also as defined and exemplified above. There may be one or more aryl groups 
present as substituents on the alkanoyl group, preferably from 1 to 3 aryl groups, and more preferably 1 aryl 
goup. Specific examples of such arylalkanoy! groups include the phenylacetyl, 2-(1-naphthyl)acetyl, 2-phe- 
nyl propionyl, 3-phenyl propionyl, 2-phenylbutyryl, 3-phenyibutyryi, 4-phenylbutyryl, 2-phenyrvaleryl, 3-phenyl- 

30 valeryl, 4-phenylvaleryl, 5-phenylvaleryl, 2-phenythexanoyt, 3-phenylhexanoyi, 4-phenylhexanoyl, 5-phenyl- 
hexanoyl and 6-phenylhexanoyl groups. Of these, we prefer those aryialkanoyl groups having from 6 to 10, 
more preferably 6 or 10, ring carbon atoms in the aryl part and from 2 to 4 carbon atoms in the alkanoyl part 
In particular, we prefer that the aryl part should be a phenyl group, and the most preferred group is the phe- 
nylacetyl group. Any of these groups may be unsubstituted or substituted, as defined above. 

35 Where R a (and, hence, R 1 and/or R 2 ) represents an alkoxy group having from 1 to 6 carbon atoms, this 

may be a straight or branched chain group having from 1 to 6, preferably from 1 to 4, carbon atoms, and ex- 
amples include the methoxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, sec-butoxy, t-butoxy, pentyloxy, 
isopentyloxy, 2-methylbutyioxy, neopentyioxy, hexyloxy, 4-methylpentyloxy, 3- methyl pentyloxy, 2-methyl- 
pentyloxy,3,3-dimethyibutyloxy,2^-dimethylbutyloxy, 1, 1 -dimethyl but y I oxy, 1,2-dimet hyl butyl oxy, 1,3-dime- 

40 thylbutyloxy and 2,3-dimethylbutyloxy groups. Of these, we prefer those straight or branched chain alkoxy 
groups having from 1 to 4 carbon atom, more preferably the methoxy and ethoxy groups. 

Where R a (and, hence, R 1 and/or R 2 ) represents an alkoxycarbony! group, this has from 2 to 7 carbon atom, 
i.e. the alkoxy part has from 1 to 6 carbon atoms, and may be a straight or branched chain group. Specific 
examples of such groups include the methoxycarbonyl, ethoxycarbonyl, propoxy carbonyl, isopropoxycarbonyf, 

45 butoxy carbonyl, isobutoxycarbonyl, sec-butoxy carbonyl, t-butoxy carbonyl, pentyloxycarbonyl, isopentyloxy- 
carbonyl, 2-methylbutyloxycarbonyl. neopentyloxycarbonyl, hexyloxycarbonyt, 4-methylpentytoxycarbonyl, 3- 
methylpentyloxycarbonyl, 2-rrrethyl pentyloxycarbonyl, 3,3-dimethylbutyIoxycarbonyl, 2 ^-dimethyl butyioxy- 
carbonyl, 1,1-dimethylbutyloxycarbonyl, 1,2-dimethyibutyloxycarbonyl, 1,3-dimethylbutyloxycarbonyl and 
2,3-dimethylbutyloxycarbonyl groups. Of these, we prefer those alkoxycarbonyl groups having from 2 to 5 car- 

50 bon atoms, more preferably the methoxycarbonyl group or the ethoxycarbonyl group. 

Where R a (and, hence, R 1 and/or R 2 ) represents a haloalkyl group, the halogen atom(s) and the alky! group 
may each be as separately defined and exemplified above. There is no restriction on the number of halogen 
atoms, except such as may be imposed by the number of substitutable positions. However, in general, we pre- 
fer, subject to that restriction, from 1 to 5 halogen atoms, more preferably from 1 to 3 halogen atoms. Specific 

55 examples of such haloalkyl groups include thetriftuoromethyl. trichlorom ethyl, d if I uoromet hyl, dichloromethyl, 
dibromomethyl, fluoromethyi, 2.2,2-trichloroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl, 2-chloroethyi, 2-fluoro- 
ethyl and 2,2-dibromoethyl groups. Of these, we prefer those haloalkyl groups having from 1 to 4, more pre- 
ferably 1 or 2, carbon atoms, and most prefer the trifl uoromet hyl group. 
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Where R 1 or R 2 represents an aralkyloxycarbonyl group, the araJkyl part is as defined and exemplified 
above. Specific examples include the benzyl oxycarbonyl. naphthyimethoxycarbonyl. indenylmethoxycarbo- 
nyl. phenanthrenylmethoxycarbonyl, an t h racenyl met h oxycarbonyl . pentalenylmethoxycarbonyl, heptalenyt- 
methoxycarbonyl, acenaphthylenylmethoxycarbonyl, fluorenylmethoxycarbonyl, diphenylmethoxycarbonyl, 
triphenylmethoxycarbonyl, 1-phenylethoxycarbonyl, 2-phenylethoxycarbonyi, 1-naphthyiethoxycarbonyl, 2- 
naphthylethoxycarbonyl, 1 -phenyl propoxycarbonyl. 2-phenyl propoxycarbonyl, 3-phenyl pro poxy carbonyl , 1- 
naphthyt propoxycarbonyl, 2-naphthyl propoxycarbonyl, 3-naphthyl propoxycarbonyl, 1 -phenyl butoxycarbonyl, 
2- phenyl butoxycarbonyl, 3-phenyl butoxycarbonyl, 4- phenyl butoxycarbonyl, 1-naphthylbutoxycarbonyl, 2- 
naphthylbtitoxycarbonyl, 3-naphthyl butoxycarbonyl, 4-naphthylbutDxycarbonyl, 1-phenylpentyloxycarbonyl, 
2-phenylpentyloxycarbonyl, 3- phenyl pent yl oxycarbonyl, 4-phenylpentyloxycarbonyl, 5-pheny!pentyloxycar- 
bonyl. 1-naphthylpentyloxycarbonyl, 2-naphthylpentyloxycarbonyl, 3-naphthylpentyloxycarbonyl, 4-naphthyl- 
pentyloxycarbonyl, 5-naphthylpentyloxycarbonyl. 1-phenylhexyk>xycarbonyl, 2-phenyl hexyloxycarbonyl, 3- 
p hen y I hexy (oxycarbonyl, 4-phenylhexyloxycarbonyl, 5- phenyl hexyloxy carbonyl, 6- phenyl hexyloxycarbonyl, 1- 
naphthylhexyloxycarbonyl, 2-naphthyl hexyloxycarbonyl, 3-naphthyl hexyloxycarbonyl, 4- naphthyl hexyloxy- 
carbonyl, 5-naphthylhexytoxycarbonyl, 6- naphthyl hexyloxycarbonyl, diphenylmethoxycarbonyl and triphenyl- 
methoxycarbonyl groups. Of these, we prefer those aralkyloxycarbonyl groups in which an alkyl group having 
from 1 to 6 carbon atoms, more preferably from 1 to 4 carbon atom, is bonded with an aryl group having from 
6 to 10 ring carbon atom, and more preferably 6 or 10 carbon atom. Particularly preferred aralkyloxycarbonyl 
groups are the benzyloxycarbonyl, 2-phenytethoxycarbonyl, 3- propyl phenyloxycarbonyl and 4-butylpheny- 
loxy carbonyl groups, the benzyloxycarbonyl group being most preferred. Any of these groups may be un sub- 
stituted or substituted, as defined above. 

Where R 1 or R 2 represents an arylaminoalkyl group, this may be any one of the aminoalkyl groups defined 
above, but in which the amino group is substituted by 1 or 2, preferably 1, aryl groups. Specific examples of 
such groups include the N-phenylaminomethyl,2-(N-phenylamino)ethyl, 2-(N-naphthy1amino)ethyl, 1-{N-phe- 
nylamino)ethyl, 1-(?^phenylamino)-propyl, 2-(W-pheny1amino)propyl, 3-(N-phenyiami no)- propyl, 1 -(N- phenyl- 
amino)- 1 -met hylethyl, 1-(N-phenylamino)butyl. 2-(N- phenyiam in o) butyl, 3-(N-phenylamino)-butyl, 4-(N-phe- 
nyiamino)butyl, 3-<N-phenyIamino)-2- methyl propyl, 1-(N-phenylamino)pentyl, 2-(N-phenylamino)pentyl, 3- 
(N- phenyl amino)pentyf. 4-(N.-phenyiamino)pentyl, 5-(N-phenylamino)pentyl, 4-(N- phenylam i no)- 2- methyl bu- 
tyl, 3-(N-phenylamino)-1 -ethyl propyl, 5^(N- phenyl am ino)-4-methy I pentyl, 5-(N-phenylamino)-3-methylpentyl t 
5-{N -phenyl ami no)-2-methy I pentyl, 5-(N-phenylamino)- 1 -methyl pentyl, 4-(N-phenylamino)-3,3-dimet hylbu- 
tyl, 4-(N-phenylamino)-2,2-dimethylbutyl, 4-(N r pheny1amino)-1,1-dimethylbutyl. 4-(N-phenylamino)-1 ,2-di- 
methylbutyl, 4-(N-phenylamino)-1,3-dimethyl butyl, 4-(N-phenyfamino)-2.3-dimethyl butyl, 4-(N-phenylami- 
no)-2-ethylbutyl and 6-(N-phenylamino)hexyl groups. Of these, we prefer those straight or branched chain ar- 
ylaminoalkyl groups having from 1 to 4 carbon atoms, preferably the N-phenylaminomethyl. 2-(N-phenylami- 
no)-ethyl, 3-(N-phenylamino)propyl and 4-(N-phenylamino>- butyl groups, and most preferably the (N-phenyl- 
amino>methyl group. Any of these groups may be unsubstituted or substituted, as defined above. 

Where R 1 or R 2 represents an alkyl group which has from 1 to 6 carbon atom and which Is substituted by 
a single heterocyclic group, the heterocyclic group and the alkyl group may each be as separately defined and 
exemplified above. Specific examples of such groups Include the 2-furylmethyl, 2-thenyl (i.e. 2-thienylmethyi), 
2-{2-thienyl)ethyl, 2-pyrrolylmethyl, 3-pyrazolylmethyl, 2-imidazolyl methyl, 3-oxazolyl methyl, 2- isoxazolyi me- 
thyl, 2-thiazolylmethyl, 3-lsothiazolylmethyl, 1.2,3-oxadiazol-4-ylmethyl, 1,2,3-triazol-2-ylmethyl, 1,2,4-tria- 
zol-1-yl methyl, tetrazd-4-ylmethyl, 1,3,4-thiadiazof-2-ylmethyl. 2- pyranyt methyl, 2-pyridylmethyt, 2-pyridazi- 
nylmethyl, 2-pyrimidinylmethyl, 2- pyrazinyl methyl, 2-indolylmethyl, 4-quinolyl methyl, 4-isoquinolyl methyl, 8- 
purinylmethyl, 2-benzothieny I methyl, 2-morpholinytmethyl, 2-thiomorpholinyImethyi, 2-pyrrolidinylmethyl, 2- 
pyrrolinylmethyl, 2-imidazolidinylmethyl, 4,5-dihydroimidazol-2-ylmethyl, 3-pyrazolidinylmethyl, 3-pyrazolinyt- 
methyl, 4-piperidylmethyl, 2-piperazylmethyl and 2-dihydrobenzothienylmethyi groups. Of these, we prefer 
those in which the heterocyclic group is an unsaturated or partially saturated heterocyclic group with from 5 
to 7 ring atoms containing at least one nitrogen or sulphur atom and optionally an oxygen atom. The most pre- 
ferred groups are the 2-thienylmethyl, 2-furyimethyl, 4,5-dihydroimidazol-2-ylmethyl, tetrahydroquinol-2-yl- 
methyl and tetrahydroquinol-2-ylmethyl groups. 

Where R 1 or R 2 represents an aJkylamino group which has from 1 to 6 carbon atoms and which is substituted 
by a single heterocyclic group, the heterocyclic group and the alkyl group may each be as separately defined 
and exemplified above. Specific examples of such groups include the 2-furylmethyl amino, 2-thenylamino (i.e. 
2-thienylmethyl ami no), 2-(2-thienyl)ethylamino, 2-pyrrolylmethylamino, 3-pyrazolylmethylamino, 2-imidazo- 
lylmethyiamino, 3-oxazolylmethylamino, 2-isoxazolylmethylamino, 2-thiazolylmethylamino, 3-isothiazolylme- 
thylamino, 1,2,3-oxadiazol-4-ylmethylamino, 1,2,3-triazol-2-y1methyiamino. 1,2.4-triazol-l-ylmethylamino, 
tetrazoM-yimethylamino, 1,3,4-thiadiazol-2-ylmethylamino, 2- pyranyi methyl amino, 2-pyrldylmethylamino, 2- 
pyridazinylmethylamino, 2-pyrimidinylmethylamino, 2-pyrazinylmethylamino, 2-indolylmethyl amino, 4-quino- 
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lyimethylamino, 4-isoquinolylmethylamino, 8-purinylmethyfamino, 2-benzothienylmethylamino, 2-morphoii- 
nyl methyl amino, 24hk>moiphoiiny1methylamino, 2-pyrrolidinyImethyiamino. 2-pyrrolinytmet hyiamino, 2-imi- 
dazol id inylmet hyiamino. 4,5-dihydroirnjdazoJ-2-ylmethyiamino, 3-pyrazolidinylmethytamino, 3-pyrazolinyime- 
thylamino. 4-piperidylmethylarnino, 2-piperazyfmethylamino and 2-dihydrobenzothienylrnetrn/lamino groups. 

5 Of these, we prefer those in which the heterocyclic group Is an unsaturated or partially saturated heterocyclic 
group with from 5 to 7 ring atoms containing at least one nitrogen or sulphur atom and optionally an oxygen 
atom. The most preferred groups are the 2-th ienyl met hyiamino, 2-ftjry! methyl ami no, 4,5-dihydroimidazol-2- 
ylmethylamJno, tetrahydroqulnc4-2-y!methylamino and tetrahydroquinc4-2-ylmethy1amino groups. 

Where U represents a group of formula -CO- or -CH(OR 3 )-, where R 3 represents a hydrogen atom or a 

10 hydroxy-protecting group, the nature of the hydroxy-protecting group is not critical to the invention, and any 
such group known in the art may equally be used here. The only restriction is that, if the compound is to be 
used for therapeutic or prophylactic purposes, the group must be pharmaceutical ly acceptable. However, if 
the compound is to be used for other purposes, e.g. as an intermediate in the preparation of other, and perhaps 
more active compounds, even this restriction does not apply. 

15 Preferably the protecting group is an ester-forming group. Examples of such groups include: 

alky I groups having from 1 to 6 carbon atom, such as the methyl, ethyl, propyl, isopropyl. butyl, isobutyl, 
sec-butyl, t- butyl, pentyl and hexyl groups; 

aJkanesulphonyl groups in which the alkane part has from 1 to 6 carbon atoms, such as the methane- 
sulphonyl, ethanesul phony! and 1-propanesufphonyl groups; 

20 fluorinated alkanesulphonyl groups in which the alkane part has from 1 to 6 carbon atoms, such as the 

trifluoromethanesuiphonyl and pentafluoroethanesulphonyl groups; 

aryl sulphonyl groups In which the aryl part is as defined and exemplified above, such as the benzene- 
sul phenyl and pj-tduenesul phony! groups; 

aliphatic acyl groups, preferably: alkanoyl groups having from 1 to 25 carbon atoms, more preferably 

25 from 1 to 20 carbon atoms, still more preferably from 1 to 8 carbon atoms, and most preferably from 1 to 4 carbon 
atoms, (such as the formyl. acetyl, propionyl, butyryl, Isobutyryl, pivaloyl. valeryl. isovaleryl, hexanoyl. hep- 
tanoyl. octanoyi, lauroyl, myristoyl, tridecanoyi, palmitoyl and stearoyl groups, of which the acetyl group is most 
preferred); halogenated alkanoyl groups having from 2 to 6 carbon atoms, especially halogenated acetyl groups 
(such as the chloroacetyl. dichloroacetyi, trichloroacetyl and trifluoroacetyl groups); tower aJkoxyalkanoyl 

30 groups in which the aikoxy part has from 1 to 5. preferably from 1 to 3, carbon atoms and the alkanoyl part 
has from 2 to 6 carbon atoms and is preferably an acetyl group (such as the methoxyacetyl group); and un- 
saturated analogs of such groups, especially a Ikenoyl oraikynoyi groups having from 3 to 6 carbon atoms [such 
as the acryloyl, methacryloyl, propioioyl. crotonoyl, isocrotonoyl and (E)-2-methyl-2-butenoyl groups]; 

aromatic acyl groups, preferably arylcarbonyl groups, in which the aryl part has from 8 to 14, more pre- 
ss ferably from 6 to 1 0, still more preferably 6 or 10, and most preferably 6. ring carbon atoms and is a carbocyclic 
group, which is unsubstituted or has from 1 to 5, preferably from 1 to 3 substituents. selected from the groups 
and atoms represented by R°, preferably: unsubstituted groups (such as the benzoyl, a-naphthoyl and p-naph- 
thoyf groups); halogenated arylcarbonyl groups (such as the 2- bro mo benzoyl and 4-chlorobenzoyl groups); 
lower alkyl-substituted arylcarbonyl groups, in which the or each alkyl substituent has from 1 to 5, preferably 

40 from 1 to 4, carbon atoms (such as the 2,4,6-trimethylbenzoyl and 4-toiuoyl groups); loweralkoxy-substituted 
arylcarbonyl groups, in which the or each aikoxy substituent preferably has from 1 to 5, preferably from 1 to 
4. carbon atoms (such as the 4-anisoyl group); nitro-substituted arylcarbonyl groups (such as the 4- nitro ben- 
zoyl and 2- nitro benzoyl groups); lower alkoxycarbonyl-substituted arylcarbonyl groups, in which the or each 
aikoxy carbonyl substituent preferably has from 2 to 6 carbon atoms [such as the 2-(methoxycarbonyl)benzoyl 

45 group]; and aryksubstituted arylcarbonyl groups, in which the aryl substituent is as defined above, except that, 
if it is substituted by a further aryl group, that aryl group is not itself substituted by an aryl group (such as the 
4-phenylbenzoyl group); 

heterocyclic groups having 5 or 6 ring atoms, of which 1 or 2 are hetero-atoms selected from oxygen, 
sulphur and nitrogen atoms, preferably oxygen or sulphur atoms, which groups may be unsubstituted or may 

so have at least one substituent selected from the groups and atoms represented by R b ; examples include: the 
tetrahyd ropyra nyi groups, which may be substituted or unsubstituted, such as the tetrahydropyran-2-yt, 3-bro- 
motetrahydropyran-2-yl and 4-methoxytetra- hydropyran-4-yl groups; tetrahydrothiopyranyl groups, which 
may be substituted or unsubstituted, such as the tetrahyd rot hiopyran-2-yl and 4-methoxytetrahydrot hiopyran- 
4-yl groups; tetrahyd rofuranyl groups, which may be substituted or unsubstituted, such as the tetrahyd rofurarv 

55 2-yl group; and tetrahyd rot hlenyl groups, which may be substituted or unsubstituted, such as the tetrahydro- 
thlen-2-yl group; 

tri-substituted silyl groups, in which all three or two or one of the substituents are alkyl groups having 
from 1 to 5. preferably from 1 to 4, carbon atoms, and none, one or two of the substituents are aryl groups, as 
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defined above, but preferably phenyl or substituted phenyl groups, preferably: tri(lower alky1)sflyl groups (such 
a9 the trimethyisilyl, IriethylsOyl, isopropyldimethylsilyt, t-butyldimethylsilyl, methyldiisopropylsilyf. methyidi-t- 
butylsilyl and triisopropylsilyl groups); and tri(lower alkyl)silyl groups in which one or two of the alkyl groups 
have been replaced by aryl groups (such as the diphenylmethylsilyl, diphenylbutylsilyt, diphenyl-t-butylsOyl, 
diphenylisopropylsflyt and phenyldiisopropylsilyl groups); 

alkoxyalkyl groups, in which the alkoxy and alkyl parts each have from 1 to 5, preferably from 1 to 4, 
carbon atoms, especially alkoxymethyl groups, and such groups which have at least one, preferably from 1 to 
5, more preferably from 1 to 3, and most preferably 1, substituents, preferably: tower alkoxymethyl groups and 
other alkoxyalkyl groups (such as the methoxymethyl, 1 ,1 -dimethyl- 1-methoxymethyl, ethoxymethyl, propox- 
ymethyl, isopropoxymethyl, butoxymethyl and t-butoxymethyi groups); lower alkoxy-substituted lower alkox- 
ymethyl groups (such as the 2-met hoxyet hoxymet hyl group); halogenated lower alkoxymethyl groups [such 
as the 2.2,2-trichJoroet hoxymet hyl and bis(2-chloroethoxy)-methyl groups] and lower alkoxy-substituted ethyl 
groups (such as the 1-et hoxyet hyl, 1 -met hyl -1 -met hoxyet hyl and 1-isopropoxyethyl groups); 

other substituted ethyl groups, preferably: halogenated ethyl groups (such as the 2,2,2-trichioroethyl 
group); and arylselenyl-substituted ethyl groups, in which the aryl part Is as defined above [such as the 2- 
(pheriylselenyl)ethyl group]; 

aralkyl groups, preferably alkyl groups having from 1 to 4. more preferably from 1 to 3 and most preferably 
1 or 2, carbon atoms which are substituted with from 1 to 3 aryl groups, as defined and exemplified above, 
which may be unsubstituted (such as the benzyl, phenethyl, 1-phenylethyl, 3- phenyl propyl, a- nap ht hyl met hyl, 
p-naphthytmethyl, diphenyl methyl, triphenylmethyl, a-naphthytdiphenyfmethyl and &-anthrylmethyl groups) 
or substituted on the aryl part with a substituent, such as a lower alkyl group, a lower alkoxy group, a nitro 
group, a halogen atom, a cyano group, or an alkylenedioxy group having from 1 to 3 carbon atoms, preferably 
a met hylenedioxy group, [such as the 4- met hyl benzyl, 2 ,4.6-trimet hyl benzyl, 3,4 ,5-tri methyl benzyl, 4-methox- 
ybenzyl, 4-methoxyphenyldiphenylmethyl, 2-nitrobenzyl, 4-nitrobenzyi, 4-chloro benzoyl, 4-bromobenzyl, 4- 
cyanobenzyl, 4-cyanobenzyldiphenylmethyl, bis(2-nitrophenyt)-methyl and piperonyl groups); 

alkoxy carbon yt groups, especially such groups having from 2 to 7, more preferably 2 to 5, carbon atoms 
and which may be unsubstituted (such as the methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl and isobu- 
tDxycarbonyl groups) or substituted with a halogen atom or a tri-substituted sOyl group, e.g. a tri (lower alky I silyl) 
group (such as the 2,2,2-trichloroethoxycarbonyl and 2-tri met hylsilyl ethoxycarbonyl groups); 

alkenyioxycarbonyl groups in which the alkenyl part has from 2 to 6, preferably from 2 to 4, carbon atoms 
(such as the vinyloxycarbonyl and allyloxycarbonyl groups); and 

sulpho groups; 

aralkyloxycarbonyl groups, in which the aralkyl part is as defined and exemplified above, and in which 
the aryl ring, if substituted, preferably has one or two lower alkoxy or nitro substituents (such as the benzy- 
loxycarbony! , 4-methoxybenzyfoxycarbonyl, 3,4~dimethoxybenzyloxycarbonyi. 2-nitrobenzyIoxycarbonyl and 
4-nitrobenzytoxycarbonyl groups); 

al kanoyl oxya I koxycarbonyl and alkenoyloxyaJkoxycarbonyl groups, in which the alkanoyl, alkenoyl and 
alkoxy parts may each be as separately defined and exemplified above, for example the acetoxymet hoxyca r- 
bonyl, 2-acetoxyet hoxycarbonyl , 3-acetoxypropoxycarbonyl, 4-acetoxybutoxycarbonyl, pivaloyloxymethoxy- 
carbonyl, 2- pivaloyloxyet hoxycarbonyl, 3-pivaioyloxypropoxycarbonyt, 4-pivaloyloxybutoxycarbonyl, propio- 
nyloxy met hoxycarbonyl, 2- pro pionyloxyet hoxycarbonyl. 3-propionyloxypropoxycarbonyl and 4-propionyloxy- 
butoxy carbon yl groups, preferably the pivaloyloxymet hoxycarbonyl group; 

and amino acid residues, for example the glycyl or alanyl groups. 
In particular, we especially prefer those groups which are cleaved from the hydroxy group in vivo, to give 
a compound containing a free hydroxy group, that is to form a pro-drug, and the aliphatic acyt groups. 
V represents a group of formula 

-(CRe=CR% l -{CRaR'%- 

where m is 0, 1 or 2, n is 0 or an integer from 1 to 7, provided that (m + n) > 0 and R», R r , Ra and R h are inde- 
pendently selected from hydrogen atoms and alkyl groups having from 1 to 4 carbon atoms. Examples of the 
alkyl groups which may be represented by R*, R f , R° and R h include the methyl, ethyl, propyl, isopropyl, butyl, 
isobutyl. sec-butyl and t-butyl groups, of which the methyl group is preferred. It is preferred either that all of 
R 9 , R 7 . R° and R h represent hydrogen atoms or that one represents an alkyl group and the others represent 
hydrogen atoms. 

Where W represents a heterocyclic group having from 3 to 14 ring atoms, one of these is a nitrogen atom 
through which the heterocyclic group is attached to the group represented by V, from 1 to 3 are additional het- 
ero-atoms selected from nitrogen, oxygen and sulphur hetero-atoms, and the remainder are carbon atoms. 
When there are 3 such additional hetero-atoms, it Is preferred that all three, two or one are nitrogen atoms 
and. correspondingly, none, one or two are selected from oxygen and sulphur atoms. Where there are two or 
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one such additional hetero-atoms. they may be chosen freely from nitrogen, oxygen and sulphur hetero-atoms. 
However, we prefer those groups containing from 1 to 3 nitrogen atoms and optionally one oxygen or sulphur 
atom. The heterocyclic group may be unsubstituted or it may have a substituent selected from the groups and 
atoms represented by R a and/or an oxygen substituent (to form an oxo group). Examples of such heterocy d ic 

5 groups include: completely saturated nitrogen-containing heterocyclic groups, such as the morpholinyl, thio- 
morpholinyl, pyrrolidinyl, pyrazolidinyl, piperidyl and piperazinyl groups; partially saturated nitrogen-containing 
heterocyclic groups, such as the 3-oxoisoxazolyl, 2-oxopyridyl, 4,5-dihydroimidazor/l, tetrahydroisoquinolyl 
and tetrahydroquinoiyl groups; and unsaturated nitrogen- containing heterocyclic groups, such as the uracil, 
imldazolyl, purlnyl and benzimidazolyl groups. Of these, we prefer those completely saturated or partially satu- 

10 rated nitrogen-containing heterocyclic groups having from 6 to 10 ring atoms; and more preferably the 1-tet- 
rahydroquinolyl. 2-tetrahydroquinolyl, 1-piperazinyl and 1 -pyrrolidinyl groups; and most preferably the 2-tetra- 
hydroisoquinolyl group. 

Where W represents a group of formula (II), where k and [ is each 0 or an integer from 1 to 4, we prefer 
that (k + j) is an integer from 1 to 5. Examples of groups represented by formula (II) include the aziridinyl. pyr- 
15 rolidinyl. piperidiriyl, azepinyl, azocinyl, azoninyl and azecinyl groups, of which we prefer the pyrrolidinyl and 
piperidinyl groups. 

Where Ar represents an aryl group, this may be any of the aryl groups defined and exemplified above, 
preferably a phenyl group, and these may be unsubstituted or substituted as defined above. Where it represents 
an aromatic heterocyclic group, this may be any of those groups defined and exemplifeid above for W which 
20 are both aromatic and possess from 5 to 7 ring atoms. Preferred examples include the thienyl, furyl, pyridyl 
and azepinyl groups. These likewise may be unsubstituted or substituted as defined above. 

Where R 4 or R 5 represents an aryl, aralkyl, arylcarbonyl or heterocyiic group, these may be as defined 
and exemplified above in relation to the corresponding groups which may be represented by R 1 or R 2 . 

Examples of the groups and atoms represented by R b and R c are as given above in relation to the corre- 
25 s ponding groups which may be represented by R» 

Examples of the groups represented by R 3 and R* are as given in the corresponding groups included 
among the hydroxy- protecting groups. 

The compounds of the present invention can form salts. Examples of such salts include: salts with an alkali 
metal, such as sodium, potassium or lithium; salts with an alkaline earth metal, such as barium or calcium; 
30 salts with another metal, such as magnesium or aluminium; ammonium salts; organic base salts, such as a 
salt with triethylamine, diisopropylamine, cyclohexylamine or dicyclohexylamine; and salts with a basic amino 
acid, such as lysine or arginine. Also, where since compounds of the present invention contain a basic group 
in their molecules, they can form acid addition salts. Examples of such acid addition salts include: salts with 
mineral acids, especially hydrohalic acids (such as hydrofluoric acid, hydrobromic acid, hydrokxJic acid or hy- 
35 drochloric acid), nitric acid, carbonic acid, sulphuric acid or phosphoric acid; salts with lower alkylsulphonic 
acids, such as met ha nesu I phonic acid, trifluoromethane- sul phonic acid or et ha nesul phonic acid; salts with 
arylsulphonic acids, such as benzenesul phonic acid or pj-toluenesul phonic acid; salts with organic carboxyllc 
acids, such as acetic acid, fumaric acid, tartaric acid, oxalic acid, malelc acid, malic acid, succinic acid, benzoic 
acid, mandeiic acid, ascorbic acid, lactic acid, gluconic acid or citric acid; and salts with amino acids, such as 
40 glutamic acid or aspartic acid. 

The compounds of the present invention may contain several asymmetric carbon atoms in their molecules, 
depending upon the nature of the groups represented by R 1 , R 2 , R* R 4 , R?. R a , R*. R? and R d . and may thus 
be able to form optical isomers. Although these are all represented herein by a single molecular formula, the 
present invention includes both the individual, isolated isomers and mixtures, including racemates thereof. 
45 Where stereospedf ic synt hesis techniques are employed or optically active compounds are employed as start- 
ing materials, individual isomers may be prepared directly; on the other hand, if a mixture of isomers is pre- 
pared, the individual isomers may be obtained by conventional resolution techniques. 

Of the compounds of the present invention in which Z represents a -CH= group, preferred classes of com- 
pounds are those compounds of formula (I) in which: 
so (1) Ri represents a hydrogen atom, an alkyl group having from 1 to 6 carbon atoms, a cycloalkyl group 

having from 3 to 10 ring carbon atoms, an aryl group as defined above, an aralkyl group as defined above, 
an alkanoyl group as defined above, an arylcarbonyl group as defined above, an alkoxy group having from 
1 to 6 carbon atoms, an aikoxycarbonyl group having from 1 to 6 carbon atoms or a haloalkyl group having 
from 1 to 6 carbon atoms; 

55 (2) R 2 represents a hydrogen atom, an alkyl group having from 1 to 6 carbon atoms, a cycloalkyl group 

having from 3 to 10 ring carbon atoms, an aryl group as defined above, an aralkyl group as defined above, 
a halogen atom, an amino group, a mono- ordi- alkylamino group as defined above, alkylaminoalkyl groups 
in which each alkyl part has from 1 to 4 carbon atoms, alkynylaminoalkyl groups in which the alkynyl part 
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has from 2 to 4 carbon atoms and the alkyl part has from 1 to 4 carbon atoms, an aryl amino group as de- 
fined above, a nitro group, a cyano group, a sulphonyl group, an alkytsulphonyl group as defined above, 
a haloalkylsul phony! group as defined above, an aikanoyl group as defined above, an arylcarbonyi group 
as defined above, an alkoxy group having from 1 to 6 carbon atoms, an alkoxycarbonyl as defined above 
5 or a haloalkyl group having from 1 to 6 carbon atoms; 

(3) U represents a group of general formula: -CO- or -CH (OR 3 )- (in which R 3 represents a hydrogen atom, 
an aikanoyl group as defined above, an arylcarbonyi group as defined above, an alkylsulphonyl group hav- 
ing from 1 to 6 carbon atoms or an aryisulphonyi group as defined above); 

(4) R 3 represents a hydrogen atom or a hydroxy protecting group for a pro-drug; 

10 (5) V represents a group of general formula; -{CH=CH) m -(CH J n - (In which m is 0, 1 or 2, and n is 0 or an 

integer of from 1 to 7); 

(6) W represents a nitrogen-containing heterocyclic group as defined above, or a group of formula (II) as 
defined above, in which k and [are the same or different and each is 0 or an integer of from 1 to 4; R 4 
represents a hydrogen atom, an alkyl group having from 1 to 6 carbon atoms, a cycloalkyl group as defined 

15 above, an aryl group as defined above, an aralkyi group as defined above, an aikanoyl group as defined 

above, an arylcarbonyi group as defined above, an alkoxy group having from 1 to 6 carbon atoms, an al- 
koxycarbonyl group having from 2 to 7 carbon atoms or a haloalkyl group having from 1 to 6 carbon atoms; 

(7) W represents a group of formula: -NR*R 6 (in which R 4 and R 6 are the same or different and each in- 
dependently represents a hydrogen atom, an alkyl group having from 1 to 6 carbon atoms, a cycloalkyl 

20 group as defined above, an aryl group as defined above, an aralkyi group as defined above, an aikanoyl 

group as defined above, an arylcarbonyi group as defined above, an alkoxy group having from 1 to 6 carbon 
atoms, an alkoxycarbonyl group having from 2 to 7 carbon atoms or a haloalkyl group having from 1 to 6 
carbon atoms, or a saturated or unsaturated heterocyclic group containing a nitrogen atom or atoms as 
defined above. 

25 Of the compounds of the present invention in which Z represents a -N= group, preferred classes of com- 

pounds are those compounds of formula (I) in which: 

(1) R 1 and R 2 are the same or different from each other and each represents: 
a hydrogen atom; 

an alkyl group having from 1 to 4 carbon atoms; 
30 a cycloalkyl group having from 3 to 10 ring carbon atoms; 

a halogen atom; 
a sulphonyl group; 
an amino group; 

a mono- or di- alkylamino group in which the or each aryl part has from 1 to 4 carbon atoms; 
35 an aJkylaminoalkyl group in which each aikyi part has from 1 to 4 carbon atoms; 

an alkynylaminoalkyl group in which the alkynyl part has from 2 to 4 carbon atoms and the alkyl 
part has from 1 to 4 carbon atoms; 

a nitro group, a cyano group; 

an aikanoyl group having from 1 to 4 carbon atoms; 
40 an alkoxy group having from 1 to 4 carbon atoms; 

an alkoxycarbonyl group having from 2 to 5 carbon atoms; 

a haloalkyl group having from 1 to 4 carbon atoms; 

an aryl group having from 6 to 1 0 ring carbon atoms, which group may be unsubstituted or may have 
1 or 2 substituents selected from substituents A: 

45 substituents A are selected from alkyl groups having from 1 to 4 

carbon atoms, cycloalkyl groups having from 3 to 6 ring carbon atoms, halogen atoms, mono- or di- alky- 
lamino groups in which the or each alkyl part has from 1 to 4 carbon atoms, alkylsulphonyl groups having 
from 1 to 4 carbon atoms, haloalkyl sulphonyl groups having from 1 to 4 carbon atoms, aikanoyl groups 
having from 2 to 4 carbon atoms, alkoxy groups having from 1 to 4 carbon atoms, alkoxycarbonyl groups 

50 having from 2 to 5 carbon atoms, haloalkyl groups having from 1 to 4 carbon atoms, halogen atoms, amino 

groups, nitro groups, cyano groups and sulphonyl groups; 

an aralkyi group having from 1 to 3 carbon atoms in the alkyl part and from 6 to 1 0 ring carbon atoms 
in the aryl part, said group being unsubstituted or substituted by at least one substituent selected from 
substituents A; 

55 a mono- or di- aryl ami no group, in which the or each aryl part has from 6 to 1 0 ring carbon atoms 

and is unsubstituted or substituted by at least one substituent selected from substituents A; 

an arylcarbonyi group, in which the aryl part has from 6 to 10 ring carbon atoms and is unsubstituted 
or substituted by at least one substituent selected from substituents A; or 
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an arylalkanoyi group having from 2 to 4 carbon atoms in the alkanoyl part and from 6 to 10 ring 
carbon atoms in the aryi part, said group being unsubstituted or substituted by at least one substituent 
selected from substituents A; 

(2) U represents a group of general formula: -CO- or -CH(OR 3 )-, in which R a represents: 
5 a hydrogen atom: 

an alkanoyl group having from 2 to 4 carbon atoms; 

an alkylsulphonyl group having from 1 to 4 carbon atoms; 

an arylcarbonyl group having from 6 to 10 ring carbon atoms in the aryi part which group may be 
unsubstituted or may have 1 or 2 substituents selected from substituents B: 
10 substituents B are selected from aikyl groups having from 1 to 4 carbon atoms, alkoxy groups 

having from 1 to 4 carbon atoms, halogen atoms and nitro groups; 

an arylsulphonyl group, in which the aryi part has from 6 to 10 ring carbon atoms and is unsubsti- 
tuted or substituted by at least one substituent selected from substituents B; or 
a hydroxy-protecting group for a pro-drug; 
is (3) V represents a group of formula: 

-(CH=CH) h -<CH 2 ) n - 

in which m is 0, 1 or 2, and n is 0 or an integer of from 1 to 5, provided that (m + n) > 0; 

(4) W represents a partially or completely saturated nitrogen-containing heterocyclic group having from 5 
to 10 ring atoms including a nitrogen atom through which it is attached to the group represented by V, pre- 

20 ferably a 1-piperidinyl, 1-piperazinyl, 1-morpholinyl, 1-tetrahydroquinolyl or 2-tetrahydroisoquinolyl group; 

(5) W represents a group of formula (II) as defined above, wherein k and I are the same or different from 
each other and each Is an integerfrom 1 to 3, and the ring nitrogen atom is substituted with R 4 as defined 
above; 

(6) W represents a group of formula (II) as defined above having a 5- or 6-membered ring, wherein an 
25 ethylene group in the 5- or 6-membered ring is condensed with 1 or 2 benzene rings, and the ring nitrogen 

atom is substituted with R* as defined above, preferably a tetrahydroquinolyl, tetrahydroisoquinolyl and 
acridinyl group; 

(7) preferably R* in the above (5) and (6) represents: 

a hydrogen atom; 

30 an aikyl group having from 1 to 4 carbon atoms group; 

a cycloalkyl group having from 3 to 10 ring carbon atoms; 
an adkanoyl group having from 1 to 4 carbon atoms; 
an alkoxy group having from 1 to 4 carbon atoms; 
an alkoxy carbon yl group having from 2 to 5 carbon atoms; 
35 an aryi group having from 6 to 10 ring carbon atoms and which is unsubstituted or may have 1 or 

2 substituents selected from substituents C: 

substituents C are selected from aikyl groups having from 1 to 4 carbon atoms, halogen 
atoms, hatoalkyl groups having from 1 to 4 carbon atoms, alkanoyl groups having 2 or 3 carbon atoms, 
alkoxy groups having from 1 to 4 carbon atoms, mono- or di- alkylamino groups in which the or each aikyl 
40 part has from 1 to 4 carbon atoms, nitro groups and cyano groups; 

an arylalkanoyi group having from 2 to 4 carbon atoms in the alkanoyl part and from 6 to 10 ring 
carbon atoms in the aryi part, said group being unsubstituted or substituted by at least one substituent 
selected from substituents C; 

an arylcarbonyl group, in which the aryi part has from 6 to 10 ring carbon atoms and is unsubstituted 
45 or substituted by at least one substituent selected from substituents C; 

an araikyi group having from 1 to 3 carbon atoms in the aikyl part and from 6 to 1 0 ring carbon atoms 
in the aryi part said group being unsubstituted or substituted by at least one substituent selected from 
substituents C; 

a nitrogen-containing heterocyclic group having from 5 to 10 ring atoms, said group being unsub- 
60 stituted or substituted by at least one substituent selected from substituents C; 

and a nitrogen-containing heterocyclic aikyl group, in which the heterocyclic part has from 5 to 10 
ring atoms, said group being unsubstituted or substituted by at least one substituent selected from sub- 
stituents C, and the aikyl part has from 1 to 4 carbon atoms; 

(8) W represents a group of formula -NR 6 R e , wherein R 6 and R* may be the same or different from each 
55 other and each represents: 

a hydrogen atom; 

an aikyl group having from 1 to 4 carbon atoms group; 
a cycloalkyl group having from 3 to 10 ring carbon atoms; 
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an alkanoyl group having from 1 to 4 carbon atoms; 
an alkoxy group having from 1 to 4 carbon atoms; 

an aryl group having from 6 to 1 0 ring carbon atoms which is unsubstituted or may have 1 or 2 sub- 
stituents selected from substituents D: 
5 substituents D are selected from alkyl groups having from 1 to 4 carbon atoms, halogen 

atoms, haloalkyl groups having from 1 to 4 carbon atoms, alkanoyl groups having 2 or 3 carbon atoms, 
alkoxy groups having from 1 to 4 carbon atoms, alkoxy lalkyl groups in which the alkyl and alkoxy parts 
each have from 1 to 4 carbon atoms, nitro groups and cyano groups; 

an arylalkanoyl group having from 2 to 4 carbon atom in the alkanoyl part and from 6 to 10 ring ear- 
to bon atoms In the aryl part said group being unsubstituted or substituted by at least one substftuent selected 
from substituents D; 

an arylcarbonyfl group, in which the aryl part has from 6 to 10 ring carbon atom and is unsubstituted 
or substituted by at least one substituent selected from substituents D; 

an aralkyl group having from 1 to 3 carbon atoms in the alkyl part and from 6 to 1 0 ring carbon atoms 
15 in the aryl part, said group being unsubstituted or substituted by at least one substituent selected from 

substituents D; 

a nitrogen-containing heterocyclic group having from 5 to 1 0 ring atoms, said group being unsub- 
stituted or substituted by at least one substituent selected from substituents D; 

and a nitrogen-containing heterocyclic alkyl group, in which the heterocyclic part has from 5 to 10 
20 ring atoms, said group being unsubstituted or substituted by at least one substituent selected from sub- 

stituents D, and the alkyl part has from 1 to 4 carbon atoms; 

an aryioxy group, in which the aryl part has from 6 to 10 ring carbon atoms and is unsubstituted or 
substituted by at least one substituent selected from substituents D; 

and a saturated or unsaturated heterocyclic group having from 5 to 10 ring atoms, such as a piper- 
25 azinyt, quinolyl. thienyi or furyl group; 

More preferred compounds of the present invention are those compounds of formula (I) and salts thereof, 
in which: 

(1) R 1 represents: 

a hydrogen atom; 
30 a methyl, ethyl, isopropyl or isobutyl group; 

a cydopropyl. cyciobutyl, cydopentyl or cyclohexyt group; 

a trifluoromethyl or 2,2,2-trifluoroethyl group; 

an acetyl or propionyl group; 

methoxy, ethoxy or iso propyl oxy group; 
35 a methoxycarbonyl or ethoxycarbonyi group; 

a phenyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from substitu- 
ents E: 

substituents E are selected from methyl, ethyl, Isopropyl, cydopropyl, chlorine, fluorine, bro- 
mine, trifluoromethyl, methyiamino, dimethylamino, acetyl, propionyl, methoxy, ethoxy, isopropoxy, nitro 
40 and cyano groups; 

a benzyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from substitu- 
ents E; 

a benzoyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from sub- 
stituents E; 

45 or a phenyl acetyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from 

substituents E; 

(2) R 2 represents: 

a hydrogen atom; 

a methyl, ethyl, isopropyl or isobutyl group; 
so a cydopropyl, cyciobutyl, cydopentyl or cyclohexyl group; 

a fluorine, chlorine or bromine atom; 
sulphonyl group; 

a trifluoromethyl or 2,2,2-trifluoroethyl group; 

a methyiamino, ethylamino, isopropyfamino, dimethylamino, diethylamino or diisopropylamlno 

55 group; 

an alkyl am inoalkyl group in which each alkyl part has from 1 to 3 carbon atoms; 
an alkynylaminoalkyl group in which the alkynyl part has 3 or 4 carbon atoms and the alkyl part has 
from 1 to 3 carbon atoms; 
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an acetyl or propionyl group; 

a methoxy, ethoxy or isopropyloxy group; 

a methoxycarbonyl or ethoxycarbonyi group; 

an amino group; 

a nitro group; 

a cyano group; 

a phenyl group which l3 unsubatituted or la substituted by 1 or 2 substituents selected from substitu- 
ents F: 

substituents F are selected from methyl, ethyl, isopropyl, cyclopropyl, chlorine, fluorine, bro- 
mine, trffluoromethyl, methylamlno. dimethylamino, acetyl, propionyl. methoxy. ethoxy. isopropoxy. nitro 
and cyano groups; 

or a benzyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from sub- 
stituents F; 

(3) U represents a group of general formula: -CO- or-CH(OR 3 )-, in which R 3 represents: 

a hydrogen atom; 

an acetyl, propionyl. met hyf sulphonyl, ethyisul phenyl, propyl sulphonyl, trimethyisilyl, triethylsDyl. 
methoxycarbonyl or ethoxycarbonyi group; 

a benzoyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from sub- 
stituents G: 

substituents G are selected from methyl, ethyl, fluorine, chlorine, bromine, acetyl, methoxy, 
ethoxy, nitro and cyano groups; 

or a phenylsulphonyl group which Is unsubstituted or is substituted by 1 or 2 substituents selected 
from substituents G; 

(4) V represents a group of formula: 

-(CH=CH) m -(CH2) n - (in which m is 0 or 1 , and n is 0 or an integer from 1 to 3, provided that (m + n) > 0; 

(5) W represents a partially or completely saturated nitrogen-containing heterocyclic group having from 6 
to 10 ring atom including a nitrogen atom through which it is attached to the group represented by V, such 
as a 2-tetrahydroisoquinolyl group; 

(6) W represents a group of formula (II) as defined above, wherein k and [ are the same or different from 
each other and each is 1 or 2, and R 4 is as defined above, such as a pyrrolidine or piperidyl which is un- 
substituted or substituted by a group R 4 ; 

(7) W represents a group of formula (II) having a 6-membered ring formed by a cyclic alkylene group and 
a nitrogen atom, wherein the ethylene group in the 6-membered ring is condensed with 1 or 2 benzene 
rings, such as a 4-(1-tetrahydroquinolyl) group which is unsubstituted or substituted by a group R 4 ; 

(8) R 4 in the above (6) and (7) represents: 

a hydrogen atom; 

a methyl, ethyl or isopropyl group; 

an adamantyi group; 

an acetyl, propionyl or butyryl group; 

a methoxy or ethoxy group; 

a methoxycarbonyl or ethoxycarbonyi group; 

a phenyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from substitu- 
ents H: 

substituents H are selected from methyl, ethyl, fluorine, chlorine, bromine, acetyl, methoxy, 
ethoxy. dimethylamino, nitro and cyano groups; 

an araJkyl group having from 1 to 3 carbon atoms in the alkyl part and from 6 to 1 0 ring carbon atoms 
in the aryi part, said group being unsubstituted or substituted by at least one substituent selected from 
substituents H; 

a benzoyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from sub- 
stituents H; 

a 2-thienyl, 3-thienyl. 2-furyl, 3-furyl, 2-indolinyt, 2-imidazolyl or 2-(4,5-dihydro)-imidazolyi group 
which is unsubstituted or is substituted by 1 or 2 substituents selected from substituents H; , 

a 2-thenyl, 3-thenyl, 2-furylmethyl, 3-furylmethyl, 2-imidazolylmethyl or 4,5-dihydroimidazol-2-yl- 
methyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from substituents H; 

(9) W represents a group of formula -NR 6 R e , wherein R 6 and R* may be the same or different from each 
other and each represents: 

a hydrogen atom; 

a methyl, ethyl or isopropyl group; 



17 



EP 0 562 832 A1 

an adamantyl group; 
an acetyl or propionyl group; 
a met boxy or ethoxy group; 
a methoxycarbonyl orethoxycarbonyl group; 
5 a phenyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from substitu- 

ents I: 

substituents I are selected from methyl, ethyl, fluorine, chlorine, bromine, acetyl, methoxy, 
ethoxy, nitre, cyano and dimethylamlno groups; 

an aralkyl group having from 1 to 3 carbon atoms in the alky! part and from 6 to 1 0 ring carbon atoms 
10 in the aryl part said group being unsubstituted or substituted by at least one substituent selected from 

substituents I; 

a benzoyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from sub- 
stituents I; 

a 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-indolinyl, 2-imidazolyl or 2-<4,S-dihydro)-imidazolyl group 
15 which is unsubstituted or is substituted by 1 or 2 substituents selected from substituents I; 

a 2-thenyl, 3-thenyl, 2-fury! methyl. 3-furyl methyl, 2-imidazolyl methyl or 4 f 5-dihydroimidazoi-2-yl- 
methyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from substituents I. 
Still more preferred compounds of the present invention are those compounds of formula (I) and salts 
thereof, in which: 
20 (1) R 1 represents: 

a hydrogen atom; 

a methyl, ethyl, isopropyl or isobutyl group; 
adamantyl group; 

a trifluoromethyl, or 2,2,2-trifluoroethyl group; 
25 a phenyl group; 

a phenoxy group; 
or a benzyl group; 

(2) R 2 represents: 

a hydrogen atom; 
30 a methyl, ethyl or isopropyl group; 

a cyclopropyl group; 

an acetyl group; 

a methoxy or ethoxy group; 

a fluorine, chlorine or bromine atom; 
35 a trifluoromethyl or 2,2,2-trifluoroethyl group; 

an amino group; 

a methylamino or dimethylamlno group; 
a methylaminomethyl or ethylaminomethyl group; 
a propargyiaminomethyl group or a [(2-butyny1)-amlno]methyl group; 
40 a nitro group; 

a cyano group; 

a phenyl group or a benzyl group; 

(3) U represents a group of formula: -CO- or -CH(0 R 3 )-, wherein R 3 represents a hydrogen atom, an acetyl 
group, a propionyl group or a benzoyl group; 

45 (A) V is a vinyl group, ethylene or a trimethylene group; 

(5) W represents a 3-pyrrolidinyl or4-piperidinyi group having a group R*at the 1-position, wherein R 4 rep- 
resents: 

a hydrogen atom; 
a methyl, ethyl or isopropyl group; 
50 a cyclopropyl or adamantyl group; 

a phenyl grou p which is unsu bstituted or is substituted by 1 or 2 substituents selected from substitu- 
ents J: 

substituents J are selected from methyl, fluorine, chlorine, acetyl, met hoxy, ethoxy, nitro, cy- 
ano and dimethylamino groups at the 2-to 5-position thereof; 
55 a benzyl. 2-phenylethyl, 3-propylphenyl or 4-butyl phenyl group which is unsubstituted or is substi- 

tuted by 1 or 2 substituents selected from substituents J; 

a benzoyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from sub- 
stituents J; 
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a thienyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from methyl, 
fluorine, chlorine and methoxy groups; 

and a 2-indoiinyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from 
methyl, fluorine, chlorine and methoxy groups; 
5 (6) W represents: 

a methylamino, ethylamino or propylamine group; 

a dimethylamino or dlisopropytamino group; 

an anilino group which Is unsubstituted or is substituted by 1 or 2 substituents selected from sub- 
stituents K: 

10 substituents K are selected from methyl, fluorine, chlorine, acetyl, methoxy, ethoxy, nitro, 

cyano and dimethylamino groups at the 2-to 5-positions thereof; 

a phenylmethylamino group which is unsubstituted or is substituted by 1 or 2 substituents selected 
from substituents K; 

a benzylamino group which is unsubstituted or is substituted by 1 or 2 substituents selected from 
is substituents K; 

a benzylmethyl amino group which is unsubstituted or is substituted by 1 or 2 substituents selected 
from substituents K; 

a benzylethytamino group which is unsubstituted or is substituted by 1 or 2 substituents selected 
from substituents K; 

20 a benzylisopropylamino group which is unsubstituted or is substituted by 1 or2 substituents selected 

from substituents K; 

or a 2-thenyl group which Is unsubstituted or is substituted by 1 or 2 substituents selected from me- 
thyl, fluorine, chlorine and methoxy groups. 

Most preferred compounds of the present invention are those compounds of formula (I) and salts thereof, 
25 in which: 

(1) R 1 represents a hydrogen atom, a methyl, ethyl, isopropyl or isobutyl group, or a trifiuoromethyl group; 

(2) R 2 represents a hydrogen atom, a methyl or ethyl group, a fluorine or chlorine atom, a methoxy or ethox- 
yamino group, a dimethylamino group, or a trifiuoromethyl or 2,2,2-trifluoroethyl group; 

(3) Compounds in which U represents a -CO- group; 

30 (4) Compounds in which V represents a vinyl group or an ethylene group; 

(5) Compounds in which W represents a 1-benzyl-3- pyrrol idinyl, 1-phenylmethyi-3-pyrrolidiny1, 1-benzyi- 
4-piperidinyl or 1-phenylmethyl-4-piperidinyl group, and in which said benzyl or 1-phenylmethyl groups are 
unsubstituted or are substituted by 1 or 2 substituents selected from methyl, fluorine, chlorine, methoxy, 
dimethylamino and trifiuoromethyl groups at the 2- to 5-positions thereof. 
35 Examples of specific preferred compounds of the present invention are shown in the following formulae 

(1-1) and (I-2), in which the substituents are as shown in the corresponding ones of Tables 1 and 2, that is 
Tables 1 , 1A and 1B relate to formula (1-1), whilst Tables 2, 2A and 2B relate to formula (I-2). 
In the Tables, the following abbreviations are used: ' 





Ac 


acetyl 


40 


Adam 


adamantyl 




Boz 


benzoyl 




Bu 


butyl 




Bz 


benzyl 




Et 


ethyl 


45 


.HCI 


hydrochloride 




Ind 


indolinyl 




Me 


methyl 




.Ox 


oxalate 




Ph 


phenyl 


50 


Pip 


piperidinyl 




Pr 


propyl 




Prg 


propargyl 




Pyrd 


pyrrol idinyl 




Quin 


quinolyl 


55 


Then 


thenyl 




Thi 


thienyl 




I 


Iso 




tethydro 


tetrahydro 
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5 



10 



15 




20 



25 



30 



35 



40 



45 



50 
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In the following compounds of formula (1-1), the 
group -U-V-W is attached to the 3 -position of the indole 
ring. 



10 


Cmpd 


R 1 


R 


u 


V 


W 


15 


l-l * 


Me 


H 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




1-2 


Me 


H 


-co- 


-CCH 2 > 2 - 


l-Bz-4-Pip- 




1-3 


Me 


H 


-CO- 


-(CH 2 ) 2 - 


l-Bz-4-Pip- 




1-4 


Me 


H 


-co- 




l-Bz-4-Pip- 


20 


1-5 


Me 


2 -Me 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




1-6 


Me 


2 -Me 


-CO- 


-< CH 2 ) 2 - 


l-Bz-4-Pip- 




1-7 


Me 


4-Me 


-CO- 


-CH-CH- 


l-Bz-4-Pip- 


25 


1-8 


Me 


4 -Me 


-co- 


- (CH 2»2" 


l-Bz-4-Pip- 




1-9 


Me 


5-Me 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




1-10 


Me 


5 -Me 


-co- 


-fCH2> 2 - 


l-Bz-4-Pip- 




1-11 


Me 


6 -Me 


-co- 


-CH-CH- 


l-Bz-4-Pip- 


30 


1-12 


Me 


6-Me 


-co- 


-<ch 2 ) 2 - 


l-Bz-4-Pip- 




1-13 


Me 


5-Et 


-co- 


-CH-CH- 


l^Bz-4-Pip- 




1-14 


Me 


5-Bt 


-co- 


"CCH 2 ) 2 - 


l-Bz-4-Pip- 


35 


1-15 


Me 


6-Bt 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




1-16 


Me 


6-Bt 


-co- 


-(CH 2 ) 2 - 


l-Bz-4-Pip- 




1-17 


Me 


5-JLPr 


-co- 


-CH-CH- 


l-Bz-4-Pip- 


40 


1-18 


Me 


5-iPr 


-co- 


-< CH 2 ) 2" 


l-Bz-4-Pip- 


1-19 


Me 


6-iPr 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




1-20 


Me 


6-iPr 


-co- 


-{CH 2 J 2 ^ 


l-Bz-4-Pip- 




1-21 


Me 


5-OMe 


-co- 


-CH-CH- 


l-Bz-4-Pip- 


45 


1-22 


Me 


5-OMe 


-co- 


- (CH 2 ) 2 - 


l-Bz-4-Pip- 




1-23 


Me 


6-OMe 


-co- 


-CH-CH- 


l-Bz-4-Pip- 
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TABLE 1 CONT'D 
Cmpd R 1 R 2 U V W 



10 


1-24 


Me 


6-OMe 


-co- 


K 2 2 


1 -Bz- A - Pin- 




1-25 


Me 


4-C1 


-C0- 


-CH-CH- 


l-Bz-4-Pip- 




1-26 


Me 


4 -CI 


-C0- 


- (CH 2 ) 2 - 


1-Bz- 4-Pip- 




1-27 


Me 


5-C1 


-CO- 


-CH-CH- 


l-Bz-4-Plp- 


15 


1-28 


Me 


5 -CI 


-CO- 


- (CXL») 


1 - Bz - 4 - Pip - 




1-29 


Me 


6-C1 


-C0- 


-CH-CH- 


l-Bz-4-Pip- 




1-30 


Me 


6-C1 


-CO- 


v 2 ; 2 


l-Bz-4-Pip- 


20 


1-31 


Me 


7-C1 


-CO- 


-CH-CH- 


l-Bz-4-Pip- 




1-32 


Me 


7- CI 


-CO- 


- (CH^> 
x ^*»2 2 


l-Bz-4-Pip- 




1-33 


Me 


4-N0 2 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




1-34 


Me 


4 -NO, 
2 


-co- 


- (CH^)^- 
2'2 


l-Bz-4-Pip- 


25 


1-35 


Me 


5-N0 2 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




1-36 


Me 


5-N0 2 


-co- 




l-Bz-4-Pip- 




1-37 


Me 


6-N0 2 


-co- 


-CH-CH- 


l-Bz-4-Pip- 


30 


1-38 


Me 


6-N0 2 


-co- 


-(CH 2 > 2 - 


l-Bz-4-Pip- 


1-39 


Me 


5-P 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




1-40 


Me 


5-F 


-co- 


-(CH 2 ) 2 - 


l-Bz-4-Pip- 




1-41 


Me 


4-F 


-co- 


-CH=CH- 


l-Bz-4-Plp- 


35 


1-42 


Me 


4-F 


-co- 


-{CH 2 ) 2 - 


l-Bz-4-Pip- 




1-43 


Me 


6-P 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




1-44 


Me 


6-F 


-co- 




l-Bz-4-Pip- 


40 


1-45 


Me 


7-F 


-co- 


-CH-CH- 


l-Bz-4-Pip- 


1-46 


Me 


7-P 


-co- 




l-Bz-4-Pip- 




1-47 


Me 


4-CN 


-co- 


-CH-CH- 


, l-Bz-4-P±p- 




1-48 


Me 


4-CN 


-co- 




l-Bz-4-Pip- 


45 


1-49 


Me 


5-CN 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




1-50 


Me 


5-CN 


-co- 


- (CH 2>2- 


l-Bz-4-Pip- 



50 
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TABLE 1 CONT'D 



5 


Crapd 


R 1 


R 2 


U 


V 


W 


10 


1-51 


Me 


6-CN 


-CO- 


-CH-CH- 


l-Bz-4-Pip- 


1-52 


Me 


6-CN 


-co- 


2 2 


l-Bz-4-Pip- 




1-53 


Me 


7-CN 


-co- 


-CH^CH- 


l-Bz-4-Pip- 




1-54 


Me 


7-CN 


-co- 


- (CH-)-- 
2 2 


l-Bz-4-Pip- 


15 


1-55 


Me 


2-CF 3 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




1-56 


Me 


2-CF 3 


-co- 


- (CH-)-- 


l-Bz-4-Pip- 




1-57 


Me 


4-CF 3 


-co- 


- CH-CH - 


l-Bz-4-Pip- 


20 


1-58 


Me 


4-CF 3 


-co- 




l-B2-4-Plp- 


1-59 


Me 


5-CF 3 


-co- 


- CH-CH - 


l-Bz-4-Pip- 




1-60 


Me 


5-CF 3 


-co- 




1-Bz~4-Pip- 




1-61 


Me 


6-CF 3 


-co- 


- CH-CH - 


l-Bz-4-Pip- 


25 


1-62 


Me 


6-CF 3 


-co- 


- (CH 0 ) 0 - 


l-Bz-4-Pip- 




1-63 


Me 


7-CF 3 


-co- 


- CH-CH - 


l-Bz-4-Plp- 




1-64 


Me 


7-CF 3 


-co- 


" (CH 2 } 2* 


l-Bz-4-Pip- 


30 


1-65 


Me 


2-CH 2 CF 3 


-co- 


- CH-CH - 


l-Bz-4-Pip- 


1-66 


Me 


2-CH 2 CF 3 


-co- 


- <CH,),- 


l-Bz-4-Pip- 




1-67 


Me 


4-CH 2 CF 3 


-co- 


- CH-CH - 


l-Bz-4-Pip- 




1-68 


Me 




-co- 


2 2 


l-Bz-4-Pip- 


35 


1-69 


Me 


5-CH 2 CF 3 


-co- 


- CH-CH - 


l-Bz-4-Pip- 




1-70 


Me 


5-CH 2 CF 3 


-co- 


-<CH 2 ) 2 - 


l-Bz-4-Pip- 




1-71 


Me 


6-CH2CF 3 


-co- 


-CH-CH- 


l-Bz-4-Pip- 


40 


1-72 


Me 


6-CH 2 CF 3 


-co- 




l-Bz-4-Pip- 


1-73 


Me 


7-CH 2 CF 3 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




1-74 


Me 


7-CH 2 CF 3 


-co- 


- {CH 2>2- 


l-Bz-4-Pip- 




1-75 


Me 


H 


-co- 


- CH-CH - 


1- (2-F-Bz) -4- 


45 


1-76 


Me 


H 


-co- 


- (CH 2 J 2- 


1- (2-F-Bz) -4- 




1-77 


Me 


H 


-co- 


- CH-CH - 


1- (3-F-Bz) -4- 




1-78 


Me 


H 


-co- 


-<CH a ) a - 


1- {3-F-Bz) -4- 
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TABLE i m^rr>n 



5 


Cznpd 


R 


R 


U 


V 


W 




1-79 


Me 


H 


-co- 


-CH-CH- 


1- (4-F-Bz) -4-Pip- 


10 


1-80 


Me 


H 


-co- 


- {CH 2 ) 2- 


1- (4-F-Bz) -4-Pip- 




1-81 


Me 


H 


-co- 


-CH~CH- 


1- (2-Cl-Bz) -4-Pip- 




1-82 


Me 


H 


-co- 


-(CH 2 ) 2 - 


1- (2-Cl-Bz) -4-Pip- 


15 


1-83 


Me 


K 


-co- 


CH-CH- 


1- (3-Cl-Bz) -4-Pip- 




1-84 


Me 


H 


-co- 




i-(3-Cl-Bz) -4-Pip- 




1-85 


Me 


H 


-co- 


^ CH 2>2- 


1- (3-Cl-Bz) -4-Pip- 


20 












• HC1 


1-86 


Me 


H 


-co- 


-CH«CH- 


1- (4-C1-BZ) -4-Pip- 




1-87 


Me 


H 


-co- 


-(CH2V 


1- (4-C1-BZ) -4-Pip- 




1-88 


Me 


U 


-C0- 


-CH*CH- 


1- (3-Br-Bz) -4-Pip- 


25 


1-89 


Me 


H 


-co- 


-f. CH 2>2" 


1- (3-Br-Bz) -4-Pip- 




1-90 


Me 


H 


-co- 


- CH-CH- 


1- (4-Br-Bz) -4-Pip- 




1-91 


Me 


H 


-co- 


" (CH 2>2- 


1- (4-Br-BzJ -4-Pip- 


30 


1-92 


Me 


H 


-co- 


-CH-CH- 


1- (3-I-Bz) -4-Pip- 


1-93 


Me 


H 


-co- 


-< CH 2>2- 


1- (3-I-Bz) -4-Pip- 




1-94 


Me 


H 


-co- 


-CH-CH- 


1- (2-Me-Bz) -4-Pip- 




1-95 


Me 


H 


-co- 


-< CH 2>2- 


1- (2-Me-Bz) -4-Pip- 


35 


1-96 


Me 


H 


-co- 


-CH-CH- 


1- (3-Me-Bz) -4-Pip- 




1-97 


Me 


H 


-co- 


-(ca,) 3 - 


1- (3-tfe-Bz) -4-Pip- 




1-98 


Me 


H 


-co- 


- CH-CH - 


1- (4-Me-Bz) -4-Pip- 


40 


1-99 


Me 


H 


-co- 


- (CH 2 , 2- 


1- (4-Me-Bz) -4-Pip- 


1-100 


Me 


H 


-co- 


-CH-CH- 


1- (3-Et-Bz) -4-Pip- 




1-101 


Me 


H 


-co- 




1- (3-Bt-Bz) -4-Pip- 




1-102 


Me 


H 


-co- 


- CH-CH - 


1- {3-MeO-BzJ -4-Pip- 


45 


1-103 


Me 


H 


-co- 


- <CH 2 , 2" 


1- (3-MeO-Bz) -4-Pip- 




1-104 


Me 


H 


-co- 


- CH-CH - 


1- (4-MeO-Bz) -4-Pip- 




1-105 


Me 


H 


-co- 


-< CH 2>2- 


1- (4-MeO-Bz) -4-Pip- 



50 



55 
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TAB LB 1 COMT'P 



tr 
o 


Cmpa 


R 


R 


U 


V 


w 




10 


1-106 


Me 


H 


-C0- 


- CH«CH- 


1- 


(2-CF 3 -Bz) -4-Pip- 




1-107 


Me 


H 


-C0- 


' lCH 2 ) 2' 


1- 


(2-CF 3 -Bz) -4-Pip- 




1-108 


Me 


H 


-C0- 


-CH-CH- 


1- 


(3-CF 3 -Bz) -4-Pip- 




1-109 


Me 


H 


-co- 




1- 


(3-CF 3 -Bz) -4-Pip- 


15 


1-110 


Me 


H 


-co- 


- {CH 2 ) 2- 


1- 


(3-CF 3 -Bz) -4-Pip- 
,HC1 




1-111 


Me 


H 


-co- 


-CH»CH- 


1- 


(4-CF 3 -Bz) -4-Pip- 


20 


1-112 


Me 


H 


-co- 


-(CH 2 ) 2 - 


1- 


(4-CF 3 -B2) -4-Pip- 




1- 113 


Me 


H 


-co- 


-CH-CH- 


1- 


(3-CN-Bz) -4-Pip- 




1-114 


Me 


H 


-co- 




1- 


(3-CN-Bz) -4-Pip- 




1-115 


Me 


H 


-C0- 


-CH-CH- 


1- 


(2-ThiMe) -4-Pip- 


25 


1-116 


Me 


H 


-co- 




1- 


(2-ThiMe) -4-Pip- 




1-117 


Me 


5-F 


-co- 


-CH-CH- 


1- 


{2-ThiMe) -4-Pip- 




1-118 


Me 


5-F 


-co- 


^ CH 2 , 2- 


1- 


(2-ThiMe) -4-Pip- 


30 


1-119 


Me ■ 


5 -CI 


-CO- 


-CH-CH- 


1- 


(2-ThiMe) -4-Pip- 


1-120 


Me 


5 -CI 


-co- 


- (CH 2>2" 


1- 


(2-ThiMe) -4-Pip- 




1-121 


Me 


5-Me 


-C0- 


-CH»CH- 


1- 


U-ThiMe) -4-Pip- 




1-122 


Me 


5 -Me 


-co- 




1- 


(2-ThiMe) -4-Pip- 


35 




Mo 

roe 








1 - 


(2-TniMe; -4-Pip- 




1-124 


Me 


5-CN 


-co- 




1- 


(2-ThiMe) -4-Pip- 




1-125 


Et 


H 


-CO- 


-CH-CH- 


1- 


(2-ThiMe) -4-Pip- 


40 


1-126 


Bt 


H 


-co- 




1- 


(2-ThiMe) -4-Pip- 


1-127 


Et 


5-F 


-CO- 


-CH-CH- 


1- 


(2-ThiMe) -4-Pip- 




1-128 


Et 


5-F 


-CO- 


-< CH 2 ) 2- 


1- 


(2-ThiMe) -4-Pip- 




1-129 


Et 


5-C1 


-CO- 


-CH-CH- 


1- 


(2-ThiMe) -4-Pip- 


45 


1-130 


Et 


5-C1 


-CO- 


-(CH 2 ) 2 - 


1- 


(2-ThlMe) -4-Pip- 




1-131 


Et 


5-Me 


-CO- 


-CH-CH- 


1- 


(2-ThiMe) -4-Pip- 




1-132 


Et 


5-Me 


-C0- 




1- 


(2-ThiMe) -4-Pip- 



50 



55 
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5 


Cmpd 


R 1 


R 2 


u 


v 


W 


10 


1-133 






WW 1 


- wxl^wrl- 


1- (2-ThiMe) -4-Pip- 




1- 134 
•J- x 


Et 


3 WX* 




- (CH 2 J 2 


1- (2-ThxMe) -4-Pip- 




1-135 


iPr 


H 


-CO- 




-L - 12-THlMe) - 4 - Pip- 




1-136 




W 

** 




(CH 2 } 2 


l- i2-ThiMe) -4-Pip- 


15 


1-137 




5-P 


-co- 


wn M wo 


-L - laine; - * - Fip - 




1-13 8 


iPr 


5-F 


-co- 


- (CH ) - 


\« I nine j -%-fip- 




1 - 139 




-J WJL 




- CH^CH- 


1- (2-TniMe) -4-Pip- 


20 


1-140 


iPr 


5-Cl 


-co- 


- (CH ) - 


x- 1 n irrie ; -^-irip- 




1-141 


iPr* 


5 -Me 


ww 1 
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1-33X 


Me 


H 


-co- 


2 2 


1- (3,4-diMeOBz) -4~Pi 




1-332 


Me 


H 


-co- 


-CH»CH- 


1- (2-Tht) -4-Pip- 




1-333 


Me 


H 


-co- 


-(OL,)-- 

^ 4* 


1- (2-Thi) -4-Pip- 


25 


1-334 


Me 


5-P 


-co- 


-CH-CH- 


1- (2-Thi) -4- Pip- 




1-335 


Me 


5-P 


-co- 


2 2 


1- (2-Thi) -4-Pip- 




1-336 


Me 


5-C1 


-co- 


-CH-CH- 


1- (2-Thi) -4-Pip- 


30 


1-337 


Me 


5 -CI 


-co- 


2 2 


1- (2-Thi) -4-Pip- 


1-338 


Me 


5-Me 


-co- 


-CH-CH- 


1- (2-Thi) -4-Pip- 




1-339 


Me 


5 -Me 


-co- 


-(CH 2 ) 2 - 


1- (2-Thi) -4-Pip- 




1-340 


Me 


5-Ctf 


-co- 


-CH-CH- 


1- (2-Thi) -4-Pip- 


35 


1-341 


Me 


5-CN 


-co- 




1- (2-Thi) -4-Pip- 




1-342 


Bt 


H 


-co- 


-CH-CH- 


1- (2-Thi) -4-Pip- 




1-343 


Bt 


H 


-co- 


-(CH^- 


1- (2-Thi) -4-Pip- 




1-344 


Bt 


5-F 


-co- 


-CH-CH- 


1- (2-Thi) -4-Pip- 


40 


1-345 


Bt 


5-P 


-co- 


"< CH 2 V 


1- (2-Thi) -4-Pip- 




1-346 


Bt 


5 -CI 


-co- 


-CH-CH- 


1- (2-Thi) -4-Pip- 




1-347 


Bt 


5 -CI 


-co- 




1- (2-Thi) -4-Pip- 


45 


1-348 


Bt 


5-Me 


-co- 


-CH-CH- 


1- (2-Thi) -4-Pip- 




1-349 


Bt 


5-Me 


-co- 


-< CH 2 ) 2" 


1- (2-Thi) -4-Pip- 
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5 


Cmpd 


tt l 


R 


TABUS 
U 


IL CQHT'D 
V 


W 








1-350 


Bt 


5-CN 


-co- 


-CH-CH- 


1- 


(2-Thi) 


-4-Pip- 


10 


1-351 


Et 


5-CN 


-co- 


MCH 2 ) 2 - 


1- 


(2-Thi) 


-4-Pip- 




1-352 


iPr 


H 


-CO- 


-CH-CH* 


1- 


{2-Thi) 


-4-Pip- 




1-353 


iPr 


H 


-CO- 


'< CH 2 > 2' 


1- 


(2-Thi) 


-4- Pip- 


15 


1-354 


iPr 




-CO- 


- fW™ PIT - 


j_ — 


- ixu»; 


- ^ - trip- 


1-355 


iPr 


5-P 


-CO- 


■ {CH 2»2- 


1- 


(2-Thi) 


-4-Pip- 




1-356 


iPr 


5 -CI 


-co- 


-CH-CH- 


1- 


(2-Thi) 


-4-Pip- 




1-357 


iPr 


5 -CI 


-CO- 


-(CH 2 ) 2 - 


1- 


(2-Thi) 


-4-Pip- 


20 


1-358 


iPr 


5 -Me 


-CO- 


-CH-CH- 


1- 


(2-Thi) 


-4-Pip- 




1-359 


iPr 


5 -Me 


-CO- 


-(CH 2 ) 2 - 


1- 


(2-Thi) 


-4-Pip- 




1-360 


iPr 


5-CN 


-CO- 


-CH-CH- 


1- 


(2-Thi) 


-4-Pip- 


25 


1-361 


iPr 


5-CN 


- CO- 


^ CH 2 ) 2" 


1- 


(2-Thi) 


-4- Pip- 



30 



35 



40 



45 



60 



In the following coaqpounds of formula (1-1), the 
group -U-V-W is attached to the 5 -position of the indole 
ring* 



Cmpd R 1 R 2 



1-362 Me H .CO- -CH-CH- l-Bz-4-Pip- 

1-363 Me H -CO- (CH^- l-Bz-4-Pip- 

1-364 Me BzOCO (Me) NMe -CO- -CH-CH- l-Bz-4-Pip- 

1-365 Me MeNHMe -CO- -(CH^- l-Bz-4-Pip- 

1-366 Me Prg(Me)NMe -CO- -(CH 2 ) 2 - l-Bz-4-Pip- 
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In the following compounds of formula (I-l) , the 
group -U-V-W is attached to the 4 -position of the indole 
ring. 

Cmpd R 1 r 2 U v w 



i-Bz-4-Pip- 
l-Bz-4-Pip- 
l-Bz-4-Pip- 
l-Bz-4-Pip- 
l-Bz-4-Pip- 



15 

1-367 Me H -CO- -CH=CH- 

1-368 Me R -O0- (CH 2 > 2 - 

1-369 Me BzOCO(Me)NMe -CO- -CH-CH- 

20 1-370 Me MeNHMe -CO- -(CH 2 > 2 - 

1-371 Me Prg(Me)NMe -CO- -<CH 2 > 2 - 



30 



35 



40 



45 
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TABIiB Z 

5 In the following compounds of formula (1-2) , the 

group -U-V-W ia attached at the 3 -position of the 
indazole ring. 

to i 

Cmpd R R U V W 



15 


2-1 


Me 


H 


-CO- 




2-2 


Me 


K 


-co- 




2-3 


Me 


H 


-G0- 




2-4 


Me 


H 


-CO- 


20 


2-5 


Me 


4 -Me 


-CO- 




2-6 


Me 


4-Me 


-co- 




2-7 


Me 


5 -Me 


-co- 


25 


2-8 


Me 


5 -Me 


-co- 




2-9 


Me 


6 -Me 


-co- 




2-10 


Me 


6 -Me 


-co- 




2-11 


Me 


5-Bt 


-co- 


30 


2-12 


Me 


5-Bt 


-co- 




2-13 


Me 


6-Bt 


-co- 




2-14 


Me 


6-Et 


-co- 


35 


2-15 


Me 


5-iPr 


-co- 




2-16 


Me 


5-iPr 


-co- 




2-17 


Me 


6-iPr 


-co- 




2-18 


Me 


6-iPr 


-co- 


40 


2-19 


Me 


5-OMe 


-co- 




2-20 


Me 


5-OMe 


-co- 




2-21 


Me 


6-OMe 


-co- 


45 


2-22 


Me 


6- OMe 


-co- 




2-23 


MS 


4-C1 


-co- 




2-24 


Me 


4-C1 


-co- 



50 



-CH=CH- 


l-Bz-4-Pip- 




- (CH 2 ) 2 - 


l-B2-4-Pip- 




-<CH 2 ) 2 - 


l-Bz-4-Pip- 


• HC1 




l-Bz-4-Pip- 


.Ox 


-CH=CH- 


l-Bz-4-Pip- 




"< CH 2 ) 2- 


l-Bz-4-Pip- 




-CH-CH- 


l-Bz-4-Pip- 




- {CH 2 , 2- 


l-Bz-4-Pip- 




-CH-CH- 


l-Bz-4-Pip- 




-< CH 2 , 2- 


l-Bz-4-Pip- 




-CH-CH- 


l-Bz-4-Pip- 




-(CH 2 ) 2 . 


l-Bz-4-Pip- 




-CH=CH- 


l-Bz-4-Pip- 




- (CH 2>2- 


l-Bz-4-Pip- 




-CH-CH- 


l-Bz-4-Pip- 




-< CH 2>2- 


l-Bz-4-Pip- 




-CH-CH- 


l-Bz-4-Pip- 




- {CH 2 ) 2- 


l-BZ-4-Pip- 




-CH-CH- 


l-Bz-4-Pip- 




-< CH 2 ) 2- 


l-Bz-4-Pip- 




-CH-CH- 


l-Bz-4-Pip- 




" (CH 2 ) 2- 


l-Bz-4-Pip- 




-CH-CH- 


l-Bz-4-Pip- 




-(GH 2 ) 2 - 


l-Bz-4-Pip- 
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TABLE 2 rnKT'n 



5 


ciRpa 


„1 
R 


_2 
R 


U 


V 




10 


2 -2b 


Me 


5 -CI 


-C0- 


-CH-CH- 


l-Bz-4-Pip- 


2-26 


Me 


5 -CI 


-co- 


- (CH 2>2- 


l-Bz-4-Pip- 




2 -2 / 


MB 


6 -CI 


-co- 


- CH-CH- 


l-Bz-4-Pip- 




2-28 


Me 


6-C1 


-co- 


- (Ca 2>2- 


l-Bz-4-Pip- 


15 


2-29 


Me 


7-C1 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




2-30 


Me 


7-C1 


-co- 




l-Bz-4-Pip- 




2 -Ji 


we 


2 


-co- 


-CH-CH- 


l-Bz-4-Pip- 


20 


2-32 


Me 


4-N0 2 


-co- 


-(CH 2 ) 2 - 


l-Bz-4-Pip- 


2-33 


Me 


5-N0 2 


-co- 


- CH-CH - 


l-Bz-4-Pip- 




2-34 


Me 


S-N0 2 


-co- 


- (CH 2 ) 2" 


l-Bz-4-Pip- 




2 -JO 


TLX-, 

we 


6-N0 2 


-C0- 


-CH-CH- 


l-Bz-4-Pip- 


25 


2-36 


Me 


6-N0 2 


-co- 


-< CH 2 , 2- 


l-BZ-4-Pip- 




2 - J / 


we 


5 - r 


- CO- 


-CH-CH- 


l-Bz-4-Pip- 




2-38 


Me 


5-F 




-(CH 2 ) 2 - 


l-Bz-4-Pip- 




2 - or 


Me 




-C0- 


-CH~CH- 


l-Bz-4-Pip- 


30 


2-40 


Me 


4-F 


-co- 




l-Bz-4-Pip- 




2-41 


Me 


6-F 


-co- 


- CH-CH- 


l-Bz-4-Pip- 




2 -42 


Me 


6-F 


-co- 


- {CH 2 ) 2- 


l-Bz-4-Pip- 


35 


2-43 


Me 


7-F 


-co- 


-CH=CH- 


l-Bz-4-Pip- 


2-44 


Me 


7-F 


-co- 


-< CH 2> 2 - 


l-Bz-4-Pip- 




2-45 


Me 


4-CN 


-co- 


- CH-CH - 


l-Bz-4-Pip- 




2-46 


Me 


4-CN 


-00- 


-<CH 2 ) 2 - 


l-Bz-4-Pip- 


40 


2-47 


'Me 


5-CCT 


-co- 


- CH-CH - 


l-Bz-4-Pip- 




2-48 


Me 


5-OT 


-co- 


- (CH 2 ) 2- 


l-Bz-4-Pip- 




2-49 


Me 


6-CN 


-co- 


- CH-CH - 


l-Bz-4-Pip- 




2-50 


Me 


6-CN 


-co- 




l-Bz-4-Pip- 


45 


2-51 


Me 


7-CN 


-co- 


- CH-CH - 


l-Bz-4-Pip- 
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TABLE 2 C?ONT'p 



5 




R 1 

IS. 


R 2 


u 


V 


W 




10 


2 - dZ 


Me 


7 - UN 


-co- 


- (CH 2 ) 2- 


l-Bz-4-Pip- 








Mo 


4-CF 3 




-CH»CH- 


1 -BZ - 4 - Pip - 






2-- 54 


Me 


4-CF 3 


-co- 


- (CH 2 ) 2- 


l-Bz-4-Pip- 






^ DD 


Me 






-Crv»CH- 


l-Bz-4-Plp- 




15 


2 *5o 


Me 


5 * v-F^ 


-co- 


- <CH 2 ) 2" 


1 -Bz-4 - Pip- 










3 




- L.ri»Uxi- 


l-BZ-4 -Flp- 






2-56* 


Me 


6-CF^ 


-co- 


- (CH 2>2- 


l-Bz-4-Pip- 




20 


*i CO 

2 - 35* 


Me 


7-CF 3 


-cu- 


-CH^CH- 


l-Bz-4 - Pip- 




2-60 


Me 


7-CF^ 


-C0- 


-(CH 2 ) 2 - 


l-Bz-4-Pip- 








Ma 

we 


4 CH 2 CF 3 


-LU- 


-CH*CH- 


1 -Bz-4 - Pip- 






2-62 


Me 


4-CH2CF^ 


-co- 


- (CH 2 , 2- 


l-Bz-4-Pip- 




25 




me 


c _ r*ts sir* 

• 2 3 






1 -BZ- 4 - Pip- 






2 - 64 


Me 


it ait ^ u 

5 - CH^CF^ 


-GO- 


- (CH 2 > 2- 


l-Bz-4-Pip- 






2 - ob 


Me 


© - CH^CF^ 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




30 


2-66 


Me 


o-CH^CF^ 


-co- 


- (CH 2 } 2- 


l-Bz-4-Pip- 






4 - P / 


Mo 

£19 




- UvJ- 




l-Bz-4 - Pip- 






2-68 


Me 


7-CH2CF2 


-CO- 


- (CH 2 } 2" 


l-Bz-4-Pip- 






2-o? 


Me 


H 


-co- 


/tit 

-CH-CH- 


1- (2-F-Bz) -4 


-pip- 


.SO 


2-70 


Me 


H 


-co- 


-( CH 2) 2 - 


1- (2-F-Bz) -4 


-Pip- 




2-71 


Me 


H 


-co- 


-CH-CH- 


1- (3-F-Bz)-4 


-Pip- 




2-72 


Me 


H 


-co- 




1- (3-F-BZ) -4 


-Pip- 


40 


2-73 


Me 


H 


-co- 


-CH=CH- 


1- (4-F-Bz) -4 


-Pip- 




2-74 


Me 


H 


-co- 




1- (4-F-Bz) -4 


-Pip- 




2-75 


Me 


4-F 


-co- 


-CH-CH- 


1- (2-F-Bz) -4 


-Pip- 




2-76 


Me 


4-F 


-co- 


-(CH 2 } 2 - 


1- (2-F-BZ) -4 


-Pip- 


45 


2-77 


Me 


4-F 


-co- 


-CH-CH- 


1- (3-F-Bz) -4 


-Pip- 




2-78 


Me 


4-F 


-co- 




1- (3-F-Bz) -4 


-Pip- 




2-79 


Me 


4-F 


-co- 


-CH-CH- 


1- (4-F-Bz) -4 


-Pip- 
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TABLE 2 CONT'Ty 



5 


Gmpd 


R 1 


R 2 


17 


v 




10 


2-ao 


Me 


4-P 


-C0- 




1- (4-F-Bz) -4-Pip- 


2-81 


Me 


5-F 


-co- 


-CH— CH- 


1 _ ( O - T? A M 
j. \ ^ - r - dz J -*-J?3.p- 




2-82 


Me 


5-p 


-co- 


- few I - 


1 - (2-F-Bz) -4-Plp- 




2-83 


Me 


5-F 


-co- 


-CH-CH- 


X I J E Oca) *m XT XO 


73 


2-84 


Me 


5-F 


-C0- 




1- tJ-F-BZ) - 4 - Pip- 




2-85 


Me 


5-F 


-co- 


2 1 2 


1 - d-p-a»\ . a-d-It» 
x vo - ir-oz; - ^ - Fip- 

♦ HC1 


20 


2-86 


Me 


5-F 


-co- 


-CH-CH- 


a- t^-r-iaz/ -4-Fip- 


2-87 


Me 


5-F 


-co* 


KM 2* 2 


x \ c S2| -%-xrXp- 




2-88 


Me 


6-F 


-co- 




-L Ia-.t-.dZJ -4-PXp- 




2-89 


Me 


6-F 


-co- 


2' 2 


x- I ^ - c-bZ) -4-Plp- 


25 


2-90 


Me 


6-F 


-co- 




x- \ j - r - £*Z ; -4-Plp- 




2-91 


Me 


6-F 


-co- 




x- k J *r-flZ ; - 4 - Pip - 




2-92 


Me 


6-F 


-co- 


-CH-CH- 




30 


2-93 


Me 


6-F 


-co- 


* 2*2 


x- \t - r - dz ) -*k~ Fip - 


2-94 


Me 


H 


-co- 




x- u-vl-32; -4-Pip- 




2-95 


Me 


H 


-co- 


1 2' 2 


J- \ ^ V-l DZJ — *»-xrxp- 




2-96 


Me 


H 


-co- 


- (CH_ 1 - 


x U-Ll-flz) - 4 - Pip- 


35 


2-97 


Me 


H 


-co- 


-CH-CH- 


1- (3-Cl-Bz) -4-P±n- 




2-98 


Me 


H 


-co- 


-(CH 2 ) 2 - 


1- (3-Cl-Bz) -4-Pip- 




2-99 


Me 


H 


-co- 


- (CH 2>2" 


1- (3-Cl-Bz) -4-Pip- 




2-100 


Me 


H 


-co- 


-CH-CH- 


1- (4-Cl-Bz) -4-Pip- 


40 


2-101 


Me 


K 


-co- 


-(CH 2 ) 2 . 


1- (4-Cl-Bz) -4-Pip- 




2-102 


Me 


H 


-co- 


-(CH 2 > 2 - 


1- (4-Cl-Bz) -4-Pip- 




2-103 


Me 


H 


-co- 


-CH-CH- 


1- (3-Br-Bz) -4-Plp- 


45 


2-104 


Me 


H 


-co- 


-(CH 2 ) 2 - 


1- (3-Br-Bz) -4-Pip- 




2-105 


Me 


H 


-co- 


-CH-CH- 


1- (4-Br-Bz) -4-Pip- 




2-106 


Me 


H 


-co- 


- (CH 2>2- 


1- (4-Br-Bz) -4 -Pip- 



50 
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1*IHXJU 


It 


R 2 

K 


TT 

u 


V 


rr 




2 1U / 


Ma 


£1 

n 


- LO~ 


- Lri» ljh. - 


1 - 


V J-I-B2J - 4 - P xp - 


2 - lUq 


MS 


n 


- lo- 


(CH 2'2 


1 - 


\ J-l-BZ; -4^-Pip- 


2 ** 1U7 


Ma 
MB 


- LX 


- LU" 




1 - 


(2-ci-x>z; -4-Fip- 


2 - 110 


Me 


a r»l 
4 -CI 


-cu- 


- CCH 2 ) 2 - 


1- 


(2-Cl-BZ) -4-Plp- 


2 - 111 


Me 


D 'LI 


-lu- 


- L±i"»Lii- 


1- 


/ *5 r^l Dv\ A O -i *N 

12-Cl-oZ/ -*-fip- 


2 -11^ 


Me 


5- CI 


- UJ- 


fr*u \ 
{CH 2 ] 2 


1 - 


-BZ; -4-Pip- 


2 - 113 


Me 


b-Cl 


- LXJ- 


-CH»CH- 


1 - 


I 2 - CI -BZ) -4-Plp- 


x ~ 114 


Ma 


o - Ll 


_ Pf\ _ 

- LV" 




1- 


\ 2 - LI - OZ / - 4 - fxp - 


2 ~ 113 


ne 


A _ 


-lo- 


- CM* Cxi - 


1- 


\J-Ci-DZJ - « - Pip - 


z - lib 


Ma 
MS 


4 - LI 






1 * 


V J CI - bZ J - * - r*ip - 


*y _ 1 1 t 
^■11 / 


Ma 

CIS 


3 t-X 


- LLJ- 


- Lri^Lxi- 


1 _ 
1 - 


\ J Li - BZ} - *-irip- 


5 - 1 1 ft 


Ma 


3 wX 




- ffH \ - 

lUH 2'2 


x — 


W vl OZ| *^fc-XrXp- 


^ _L J_j> 








lCH 2 } 2 


x - 


- CI -oZ| - * - ir*ip- «nCl 




Ma 








1- 


1 J * LI - DZ / - % - Jrxp- 


*i x.z X 


ins 


D - ^1 




tCH 2'2 




\ J ~ LX " DZ } -4-fip- 


a x^^ 


1 its 


•» — i»x 






X 


LX-DZy rip 


2 l^J 


Me 


* - CI 


- cu - 


- (CH 2 > 2 - 


1- 


/a n \ a n J — 
(4-L1-BZ) -4-Plp- 


^ x^ *• 


Ma 




- 






V** LX-OZ/ "ffc-irxp- 


*5 IOC 

2 - 12b 


Ma 

Me 


b - CI 


-co- 


" {CH 2 J 2" 


1 - 


(4-ci-Bz; -4-Plp- 


^ - 14 b 


Ma 
MS 


b-ci 




- CH«CH- 


1 - 


\^-Cl-r3Zi - 4 - Fip- 


•5 "ITT 

2 - 127 


Me 


b-ci 


-co - 


■ (CH 2 ) 2- 


1- 


(4-C1-BZ) -4-Plp- 


2-12B 


Me 


H 


-co- 


-CH-CH- 


1- 


(2-Me-Bz) -4-Pip- 


2-129 


Me 


H 


-co- 


-( CT 2>2- 


1- 


(2-Me-Bz) -4-Pip- 


2-130 


Me 


H 


-co- 


-CH-CH- 


1- 


(3-Me-Bz) -4-Pip- 


2-131 


Me 


H 


-co- 




1- 


(3-Me-Bz) -4-Pip- 


2-132 


Me 


H 


-co- 


-CH-CH- 


1- 


(4-Me-Bz) -4-Pip- 


2-133 


Me 


H 


-co- 


-(CH 2 ) 2 - 


1- 


(4-Mfe-Bz) -4-Pip- 


2-134 


Me 


H 


-co- 


-CH-CH- 


1- 


(3-Et-Bz) -4-Pip- 
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5 


Cmpd 


R 1 


R 2 


u 


V 


w . 






2-135 


Me 


H 


-co- 


- ( CH- ) - - 
2 2 


1- 


(3-Bt-Bz) -4-Pip- 


to 


2-136 


Me 


H 


-co- 


-CH=CH- 


1- 


(2-CF--Bz> -4-Pip- 
j 




2-137 


Me 


H 


-co- 


- <Ch~)-- 

2 2 


1- 


(2-CF--BZ) -4-Pip- 




2-138 


Me 


H 


-co- 


-CH-CH- 


1- 


(3-CF--BZ) -4-Pip- 
3 


15 


2-139 


Me 


H 


-co- 


2 2 


1- 


(3-CP-.-BZ) -4-Pip- 
3 


2-140 


Me 


H 


-co- 


-CH-CH- 


1- 


(4-CP 3 -Bz) -4-Pip- 




2-141 


Me 


H 


-co- 


- (CH-)-- 
2 2 


1- 


(4-CP--BZ) -4-Pip- 




2-142 


Me 


H 


-co- 


-CH-CH- 


1- 


(3-CN-Bz) -4-Pip- 


20 


2-143 


Me 


H 


-co- 


2 2 


1- 


(3-CN-Bz) -4-Pip- 




2-144 


Me 


H 


-co- 


-CH-CH- 


1- 


(2-Thi) -4-Pip- 




2-145 


Me 


H 


-co- 


- (CH 2 ) 2 - 


1- 


(2-Thi) -4-Pip- 


25 


2-146 


Me 


5-P 


-co- 


-CH-CH- 


1- 


(2-Thi) -4-Pip- 


2-147 


Me 


5-F 


-co- 


- (CH-)-- 
2 z 


1- 


(2-Thi) -4-Pip- 




2-148 


Me 


5 -CI 


-co- 


•CH-CH- 


1- 


(2-Thi) -4-Pip- 




2-149 


Me 


5-C1 


-00- 


- (CH-)-- 
2 2 


1- 


(2-Thi) -4-Pip- 


30 


2-150 


Me 


5-Me 


-co- 


-CH-CH- 


1- 


(2-Thi) -4-Pip- 




2-151 


Me 


5 -Me 


-co- 


- (CH-)-- 
2 2 


1- 


(2-Thi) -4-Pip- 




2-152 


Ma 


5-CN 


-co- 


-CH-CH- 


1- 


(2-Thi) -4-Pip - 




2-153 


Me 


5-CK 


-00- 


2 2 


1- 


(2-Thi) -4-Pip- 


35 


2-154 


Et 


H 


-co- 


-CH-CH- 


1- 


(2-Thi) -4-Pip- 




2-155 


Et 


H 


-co- 




1- 


(2-Thi) -4-Pxp- 




2-156 


Et 


5-P 


-co- 


-CH-CH- 


1- 


(2-Thi) -4-Pip- 


40 


2-157 


Et 


5-P 


-co- 


"(CH 2 ) 2 - 


1- 


(2-Thi) -4-Pip- 




2-158 


St 


5-C1 


-co- 


-CH=CH- 


1- 


(2-Thi) -4-Pip- 




2-159 


Et 


5-C1 


-co- 




1- 


(2-Thi) -4-Pip- 




2-160 


Et 


5-Me 


-co- 


-CH-CH- 


1- 


(2-Thi) -4-Pip- 


45 


2-161 


Et 


5-Me 


-co- 


-<CH 2 ) 2 - 


1- 


(2-Thi) -4-Pip- 




2-162 


Bt 


5-CPr 


-co- 


-CH-CH- 


1- 


(2-Thi) -4-Pip- 



50 



55 
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2 CQNT'P 




5 


Cmpd 


R 1 


R 2 


U 


V 


W 


10 


2-163 


Et 


S-CN 


-co- 




1- (2-Thi) -4-Pip- 


2-164 


Me 


H 


-co- 


-CH-CH- 


1- {2-MeO-Bz) -4-Pip- 




2-165 


Me 


H 


-co- 


- {CH 2 ) 2- 


1- (2-MeO-Bz) -4-Pip- 




2-166 


Me 


H 


-co- 


MCH 2 ) 2 - 


1- (2-MeO-Bz) -4-Pip- 


15 


2-167 


Me 


H 


-co- 


-CH-CH- 


1- (3-MeO-Bz) -4-Pip- 




2-166 


Me 


H 


-co- 


-{CH 2 ) 2 - 


!-{3-MfeO-Bz)-4-Pip- 




2-169 


Me 


H 


-co- 


-{CH 2 ) 2 - 


1- (3-MeO-Bz) -4-Pip- 


20 


2-170 


Me 


H 


-co- 


-CH-CH- 


1- (4-MeO-Bz) -4-Pip- 


2-171 


Me 


H 


-co- 


^(CH 2 ) 2 - 


1- (4-MeO-Bz) -4-Pip- 




2-172 


Me 


H 


-co- 


-{CH 2 ) 2 - 


1- (4-MeO-Bz) -4-Pip- 




2-173 


Me 


H 


-co- 


- CH-CH- 


l-Me-4-Pip- 


25 


2-174 


Me 


H 


-co- 


- (CH 2 ) 2- 


l-Me-4-Pip- 




2-175 


Me 


H 


-co- 


- CH-CH - 


l-Et-4-Pip- 




2-176 


Me 


H 


-co- 


-(CH 2 ) 2 - 


l-Et-4-Pip- 




2-177 


Me 


H 


-co- 


- CH-CH - 


l-iPT-4-Pip- 


30 


2-178 


Me 


H 


-co- 




l-iPr-4-Pip- 




2-179 


Me 


H 


-co- 


-CH»CH- 


l-CF 3 -4-Pip- 




2-180 


Me 


H 


-co- 


-(CH 2 ) 2 - 


l-CF 3 -4-Pip- 


35 


2-181 


Me 


H 


-co- 


- CH-CH - 


l-CH 2 CF 3 -4-Pip- 




2-162 


Mfe 


H 


-co- 


-< CH 2>2- 


l-CH 2 CP 3 -4-Pip- 




2-183 


Et 


H 


-co- 


- CH-CH - 


l-Bz-4-Pipi- 




2-184 


Et 


H 


-co- 


-{CH 2 ) 2 - 


l-Bz-4-Pip- 


40 


2-185 


Et 


5-Me 


-co- 


- CH-CH • 


l-Bz-4-Pip- 




2-186 


Et 


5-Me 


-co- 


- (CH 2>2- 


l-Bz-4-Pip- 




2-187 


Et 


6-Me 


~co- 


- CH-CH - 


l-Bz-4-Pip- 


45 


2-188 


Et 


6-Me 


-co- 


MCH 2 ) 2 - 


l-Bz-4-Pip- 




2-189 


Et 


4-F 


-co- 


- CH-CH - 


l-BZ-4-Pip- 




2-190 


Et 


4-F 


-co- 


-<CH 2 ) 2 - 


l-Bz-4-Pip- 



50 



55 
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3 CONT'D 




5 


Cmpd 


R 


R 


U 


V 


W 


10 


2-191 


Et 


5-F 


-CO- 


- CH-CH - 


l-Bz-4-Pip- 




2-192 


Et 


5-F 


-co- 


^{CH 2 ) 2 - 


l-Bz-4-Pip- 




2-193 


Et 


6-F 


-co- 


- CH-CH - 


l-Bz-4-Pip- 




2-194 


Et 


6-F 


-co- 


-t CH 2V 


l-Bz-4-Pip- 


15 


2-195 


Et 


4-C1 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




2-196 


Et 


4 -CI 


-co- 


-(CH 2 ) 2 - 


l-Bz-4-Pip- 




2-197 


Et 


5-Cl 


-co- 


-CH-CH- 


l-Bz-4-Pip- 


20 


2-198 


Et 


5 -CI 


-co- 


-(CH 2 ) 2 - 


l-Bz-4-Pip- 




2-199 


Et 


6-C1 


-co- 


-CH=CH- 


l-Bz-4-Pip- 




2-200 


Et 


6-C1 


-co- 


- (CH 2>2- 


l-Bz-4-Pip- 




2-201 


Et 


5-CN 


-co- 


- CH-CH - 


l-Bz-4-Pip- 


25 


2-202 


Et 


5-CN 


-co- 


- (CH 2 > 2- 


l-Bz-4-Pip- 




2-203 


Et 


6-CN 


-co- 


- CH-CH - 


l-Bz-4-Pip- 




2-204 


Et 


6-CN 


-co- 


- (CH 2»2- 


l-Bz-4-Pip- 


30 


2-205 


iPr 


H 


-co- 


-CH-CH- 


l-Bz-4-Pip- 


2-206 


iPr 


H 


-co- 


- {CH 2>2- 


l-Bz-4-Pip- 




2-207 


iPr 


5-Cl 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




2-208 


iPr 


5-Cl 


-co- 


*(CH 2 ) 2 - 


l-Bz-4-Pip- 


35 


2-209 


iPr 


5-CN 


-co- 


-CH=CH- 


l-Bz-4-Pip- 




2-210 


iPr 


5-CN 


-co- 


-1^2- 


l-Bz-4-Pip- 




2-211 


iPr 


5-N0 2 


-co- 


- CH-CH- 


l-Bz-4-Pip- 




2-212 


iPr 


5-N0 2 


-co- 


- <CH 2 l 2- 


l-Bz-4-Pip- 


40 


2-213 


lBu 


H 


-co- 


-CH~CH- 


l-Bz-4-Pip- 




2-214 


iBu 


H 


-co- 


- (CH 2 J 2- 


l-Bz-4-Pip- 




2-215 


ABu 


5-Cl 


-co- 


-CH-CH- 


l-Bz-4-Pip- 


45 


2-216 


iBu 


5-Cl 


-co- 


~< CH 2V 


l-Bz-4-Pip- 




2-217 


iBu 


5-CN 


-co- 


-CH-CH- 


l-Bz-4-Pip- 




2-218 


XBu 


5-CN 


-co- 


- (CH 2>2- 


l-Bz-4-Pip- 



50 



55 
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TABLE 2 COMT'n 



o 


Crnpd 


R 1 


R 2 


u 


v 


w 


10 


2-219 


i.Bu 


5 -NO 


-C0- 


^•11*^12 


1 -Dt . A - 


2-220 


iBu 




-co- 




1 _ n t - A - DH r> 
X - 13 Z - ^4 - lr ip- 




2-221 


H 


H 


-co- 


1 2 ' 2 


l-Bz-4 - Pin- 




2-222 


Me 


H 


- CO- 




i - nz - j - b*yxo> - 


15 


2-223 


Me 


H 


-co- 




J- - dz - j - ryru - 




2-224 


Me 


H 


-co- 


-CH—CH- 


x rtia u * — rip - 




2-225 


Me 


H 


-co- 


- (CH ) - 






2-226 


Me 


K 


-co- 




l-PhEfc-4 - Pin- HC1 


20 


2-227 


Me 


5-Cl 


-co- 


-CH-CH- 


1-PhEt-- 4-Pin - 




2-223 


Me 


5-Cl 


-co- 


- (CH^) 
v 2^2 


1 - PhBt - 4 - Pi-o - 




2-229 


Me 


6-C1 


-co- 


-CH»CH- 


1 - PhRt - - 4 * Di n - 

-L r I iQ l_» "* XT 


25 


2-230 


Me 


6-C1 


-co- 


1 2 7 2 


1- PhEt-4-Pin- 




2-231 


Me 


5-OMe 


-co- 


-CH-CH- 






2-232 


Me 


5-OM6 


-co- 


- (CH«)^- 
2 2 


l-PhBt-4-Pin- 




2-233 


Me 


5-OMe 


-co- 




l-PhEfc.-4-Pin- Wr*l 


30 


2-234 


Me 


H 


-co- 


-CH^CH- 


1- (2-F-Ph)Et-4-P±D- 




2-235 


Me 


H 


-co- 


vv *"2 2 


1- f 2 - P- Ph^ Rtr -4-P-in- 




2-236 


Me 


H 


-co- 


-CH=»CH- 


1- (3-F-Ph) Et-4-Pip- 


35 


2-237 


Me 


H 


-co- 




1- <3-F-Ph)Et-4-Pip- 




2-238 


Me 


H 


-co- 


-CH-CH- 


1- (4-P-Ph) Et-4-Pip- 




2-239 


Me 


H 


-co- 


" (CH 2 > 2- 


1- (4-F-Ph)Et-4-Pip- 




2-240 


Me 


H 


-co- 


-CH-CH- 


1- (2-Cl-Ph)Et-4-Pip- 


40 


2-241 


Me 


H 


-co- 




l-<2-Cl-Ph)Bt-4-Pip- 




2-242 


Me 


H 


-co- 


- CH-CH - 


1- <3-Cl-Ph)Et-4-Pip- 




2-243 


Me 


H 


-co- 




1- (3-Cl-Ph)Et-4-Pip- 


45 


2-244 


Me 


H 


-co- 


-CH-CH- 


1- (4-Cl-Ph)Et-4-Pip- 




2-245 


Me 


H 


-co- 


-(CH 2 ) 2 - 


1- (4-Cl-Ph)Et-4-Pip- 



.HC1 
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IftBLB 2 mwT'n 



5 


Cmpd 


R 1 


R 2 


U 


V 


W 


10 


2-246 


Me 


H 


-co- 


-CH«CH- 


1- (3-CP 3 -Ph)Et-4-Pip- 


2-247 


Me 


H 


-co- 


- (CH-)-- 
2 2 


1- (3-CF 3 -Ph)Et-4-Pip- 




2-248 


Me 


H 


-co- 




1- (3-CF,-Ph)Et-4-Pip- 
♦ HC1 


15 


2-249 


Et 


H 


-co- 


-CH-CH- 


l-PhEt-4-Pip- 




2-250 


Et 


H 


-co- 


- (CH^- 


l-PhBt-4-Pip- 




2-251 


Et 


H 


-co- 


- (CH,),- 


l-PhEt-4-Pip- .HC1 




2-252 


Me 


H 


-co- 


- (Cl^Jg- 


Bz (Me) N- 


20 


2-253 


Me 


H 


-co- 




Bz (Et) N- 




2-254 


Me 


H 


-co- 




Bz (iPr)N- 




2-255 


Et 


H 


-co- 


-(CH 2 ) 5 - 


Bz (Et)N- 


25 


2-256 


lPr 


H 


-co- 


- (CH_)_- 
2 5 


BZ (Et) N- 




2-257 


H 


H 


-co- 


-CH-CH- 


2 -tet . hydro -iQuin- 




2-258 


H 


H 


-CO- 


-<CH,),- 
2 2 


2 • tet . hydro -AQuin* 




2-259 


Me 


H 


-co- 


-CH=CH- 


2 - tet • hydro- AQuin- 


30 


2-260 


Me 


H 


-co- 


2 2 


2 - te t . hydro-lQuin- 




2-260 


St 


H 


-co- 


-CH-CH- 


2 - tet . hydro-iQuin- 




2-262 


Bt 


H 


-co- 


2 2 


2 - tet ■> hydro- AQuin- 


35 


2-263 


Me 


H 


-co- 


-(CH 2 ) S - 


2 - tet . hydro- AQuin- 




2-264 


Me 


H 


-co- 


-(CH 2 ) S - 


2 -tet . hydro -AQuin- 
.HC1 




2-265 


Me 


H 


-co- 


-CH-CH- 


2-Ind- 


40 


2-266 


Me 


H 


-co- 


• {CH 2>2- 


2-Ind- 




2-267 


Me 


H 


-co- 


- <CH 2 > 5 - 


2-Ind- 




2-268 


Me 


H 


-co- 


-( CH2 ) 5 - 


2-Ind- •HCl 


45 


2-269 


Me 


H 


-co- 




PhBtNH- 




2-270 


Me 


H 


-co- 


.<CH 2 ) 5 - 


PhEtNH- .HCl 




2-271 


Me 


H 


-co- 


-(CH 2 ) 5 - 


2- <3,4-diMeOPh)Et- 



50 



55 
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TABLE 2 CONT'D 



Cmpd R 1 R 2 u V 



2-272 


Me 


H 


-CO- 


-(CH 2 } 5 - 


2- (3,4-diMeOPh)Et 












.HC 


2-273 


Me 


5-F 


-CHOH- 


- (CH 2 ) 2 - 


l-Bz-4-Pip- 


2-274 


Et 


6-F 


-CHOH- 


-^«2 , 2- 


l-Bz-4-Pip- 


2-275 


iPr 


5-Cl 


-CHOH- 


-^H2»2- 


l-Bz-4-Pip- 


2-276 


iBu 


6-C1 


-CHOH- 




l-Bz-4-Pip- 


2-277 


Me 


5-F 


-CHQAc- 




l-Bz-4-Pip- 


2-278 


Me 


6-F 


-CHOAc- 


- (CH 2 ) 2 - 


l-Bz-4-Pip- 


2-279 


iPr 


5 -Me 


-CHOAc- 




l-Bz-4-Pip- 


2-280 


iBu 


4-Me 


-CHGAc- 


-CCH 2 ) 2 . 


l-BZ-4-Pip- 


2-281 


Me 


5-F 


-CHOBoz- 


- <CH 2V 


l-Bz-4-Pip- 


2-282 


Bt 


6 -Me 


-CHOBoz- 


" (CH 2 ) 2- 


l-Bz-4-Pip- 


2-283 


Me 


H 


-co- 


-< CT 2V 


1- (3-F-Bz) -4-Pip 



HC1 



TABLE 2 A 

In the following compounds of formula (1-2) , the 
group -U-V-W is attached to the 5 -position of the 
indazole ring. 

Oxxpd R 1 R 2 U V W 



2-284 Me H -CO- -CH-CH- l-BZ-4-Pip- 

2-285 Me H -CO- 2' l-Bz-4-Pip- 

2-286 Me BzOCO (Me)NMe -CO- -CH-CH- l-Bz-4-Pip- 

2-287 Me MeNHMe -CO- - <CH 2 ) 2 « l-Bz-4-Pip- 

2-288 Me Prg(Me)NMe -CO- -<CH 2 ) 2 - l-Bz-4-Pip- 



46 
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In the following compounds of formula (1-2) t the 
group -U-V-W is attached to the 4 -position of the 
indazole ring. 



Cmpd 


R 1 


R 2 


u 


V 


W 


2-289 


Me 


H 


-co- 


-CH-CH- 


l-Bz-4-Pip- 


2-290 


Me 


H 


-co- 


<CB 2>2- 


l-Bz-4-Pip- 


2-291 


Me 


BzOCO(Me) NMe 


-co- 


-CH-CH- 


l-Bz-4-Pip- 


2-292 


Me 


MeNHMe 


-co- 


-<CH 2 ) 2 - 


l-Bz-4-Pip- 


2-293 


Me 


Prg(Me)NMe 


-co- 


■t CH 2>2- 


l-Bz-4-Pip- 



Of these compounds, we prefer Compounds No. 1-1, 1-2, 1-3, 1-4, 1-5, 1-6, 1-7, 1-8, 1-9, 1-10, 1-11, 1- 
25 12, 1-13, 1-14, 1-21, 1-22, 1-25, 1-26, 1-27, 1-28, 1-29, 1-30, 1-35, 1-36, 1-39, 1^0, 1-41, 1-42, 1-43, 1^4, 
1-49, 1-50, 1-51, 1-52, 1-59, 1-60, 1-61, 1-62, 1-63, 1-69, 1-70, 1-71, 1-72, 1-77, 1-78, 1-79, 1-80, 1-81, 1- 
82, 1-83, 1-84, 1-85, 1-86, 1-87, 1-88, 1-89, 1-90, 1-102, 1-103, 1-108, 1-109, 1-110, 1-113, 1-114, 1-115, 1- 
118, 1-117, 1-118, 1-119, 1-120, 1-123, 1-124, 1-127, 1-128, 1-129, 1-130, 1-133, 1-134, 1-137, 1-139, 1-140, 
1-143, 1-144, 1-145, 1-146, 1-158, 1-159, 1-170, 1-171, 1-172, 1-173, 1-178, 1-179, 1-180, 1-181, 1-182, 1- 
30 183, 1-190, 1-191, 1-192, 1-193, 1-194, 1-195, 1-198, 1-199, 1-200, 1-201, 1-204, 1-205, 1-208, 1-209, 1-215, 
1-216, 1-217, 1-222, 1-223, 1-224, 1-225, 1-226, 1-233, 1-236, 1-241, 1-243, 1-244, 1-245, 1-246, 1-247, 1- 
248, 1-249, 1-250, 1-251 , 1-261, 1-262, 1-265, 1-267, 1-268, 1-269, 1-270, 1-272, 1-273, 1-279, 1-301, 1-303, 

1- 304, 1-308, 1-309, 1-313, 1-314, 1-315, 1-316, 1-317, 1-321, 1-363, 1-366, 2-1, 2-2, 2-3, 2-4, 2-7, 2-8, 2- 
23, 2-24, 2-25, 2-26, 2-27, 2-28, 2-29, 2-30, 2-37, 2-38, 2-39, 2^*0, 2-41, 2-42, 2^3, 2-44, 2-56, 2-57, 2-69, 

35 2-70, 2-71 , 2-72, 2-73, 2-74, 2-75, 2-76, 2-77, 2-78, 2-79, 2-80, 2-81, 2-82, 2-83, 2-84, 2-85, 2-86, 2-87, 2- 
88, 2-89, 2-90, 2-91, 2-92, 2-93, 2-94, 2-95, 2-96, 2-97, 2-98, 2-99, 2-100, 2-101 , 2-102,2-144, 2-145, 2-164, 

2- 165, 2-166, 2-167, 2-168, 2-169, 2-170, 2-171, 2-172, 2-183, 2-184, 2-205, 2-206, 2-213, 2-214, 2-224, 2- 
225 and 2-226. More preferred are Compounds no. 1-1, 1-2, 1-3, 1-4, 1-5, 1-10, 1-27, 1-28, 1-29, 1-30, 1-39, 

1- 40, 1-77, 1-78, 1-83, 1-84, 1-85, 1-116, 1-233, 1-279, 1-303, 1-304, 1-308, 1-309, 1-312, 1-313, 1-314, 1- 
40 315, 1-316, 1-321, 1-363, 1-366, 2-2, 2-3, 2-4, 2-23, 2-24, 2-25, 2-26, 2-27, 2-28, 2-37, 2-38, 2-39, 2-40, 2- 

41, 2-42, 2-69, 2-70, 2-71, 2-72, 2-73, 2-74, 2-75, 2-76, 2-77, 2-78, 2-79, 2-80, 2-81, 2-82, 2-83, 2-84, 2-85, 

2- 86, 2-87, 2-88, 2-89, 2-90, 2-91, 2-92, 2-93, 2-94, 2-95, 2-96, 2-97, 2-98, 2-99, 2-100 and 2-101. 

The most preferred are Compounds No.: 

1-1 . 1-Methyl-3-[3-(1-benzyl-4-piperidyl)acrytoyl]indo!e; 
45 1-2. 1-Methyl-3-[3-(1-benzyl-4-piperidyl)propionyf]indole; 

1-3. 1-Methyl-3-[a-(1-berizyi-4-piperidyl)propionyl]indole hydrochloride; 

1-4. 1-Methyl-3-[3-(1-benzyl-4-piperidyl)proplonyl]indole oxalate; 

1-27. 1 -Methyl-3-[3^1-benzyl-4-piperk]yl)acryloyl]-5-chloroindole; 

1-28. 1-Methyl-3-[3-(1-benzyJ^-piperkJyl)prapionyl]-5-chJoroindole; 
50 1-30. 1-Methyl-3-[3-<1-benzyl-4-pipeiidyl)propionyl]-6-chloroindole; 

1 -39. 1 -Met hyl-3-[3-(1 -benzyl-4-pipeiidyl)acryloyl]-5-f luoroi ndole; 

1-40. 1-Methyl-3-[3-(1-benzyl-4-piperidyl)propionyl]-5-fluoroindole; 

1-77. 1-Methyl-3-{3-[1-(3-fliJorobenzyl)-4-piperldyl]-acryloyl}indole; 

1-78. 1-Methyk3-{3-[1-(3-fIuorobenzyl)-4-piperidyll-propionyl}indole; 
55 1 -84. 1 -Met hyl-3-{3-[1 -(3-chlorobe nzyt)-4- pi per idyi]-p ropionyl}! ndol e ; 

1-85. 1-Methyl-3-{3-[1-(3-chlorobenzyt)-4~piperidy1] pro pionyl}! ndole hydrochloride; 

1-233. 1-Methyl-3^3-[1-|2-(3~fluorophenyl)eth^^ 

1-279. 1-Methyl-3-[1-acetoxy-3-(1-benzyl-4-plperldyl)-propyl]lndole; 
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1-303. 1-Methyl-3-{341-(3-chlorobenzyl)-4-piperidyi>acryloyl)-5-chloroindole; 

1-304. 1-Methyf-3-{3-[1-(3-chlorobefiz^ hydrochloride; 

1-308. 1-Methy!-3^{1-(3~fluorobenzyl)-4-p^ 

1-309. 1-Methyi-3-^[1-(3-fluorobenzy1)-4-pipe^ 

1-312. 1-Meth^-3^[1-(3-fluorobenz^)-4-piperidyl]ac^^ 

1-313. 1-Methy1-3^[1-(3-fluorobenzy1>-4-piperidyl]propiony0^fluoroindole; 

1-314. 1-Methyf-3^[1-(3-fluorobenzyJ>-4-piperidy1]propionyO-6-fluoroindole hydrochloride; 

1-315. 1-Methyl-3^[1-(3-fluorobenzyi)-4-piperidyf]proptonyl}-5-fluoro oxalate; 

1-316. 1-Methyl-3-{3-[1 -(3-f luorobenzyl)-4-plperidyJ]propionyl]-5-f luoroindole trtfluoromet hanesulphon- 

ate; 

1-321 . 1 -Methy<-3-[3-(1 -phenethyl-4-piperidyl]propionyl]-5-f luoroindole hydrochloride; 
1 -363. 1 - Met hyl-5-[3- (1 - benzyl -4- p i peridy I ) propiony I]- i ndole ; 

1- 366. 1-Methy1-5-[N-methyl-^propargy^ 

2- 2. 1-Methyl-3-[3-(1-benzyl-4-piperidyl)proplonyl]indazole; 

2-3. 1 -Met hyt-3-[3-(1-benzyl-4- pipe ridyl) prop k>nyl]indazole hydrochloride; 

2-4. 1-Methyl-3-[3-(1-benzyl-4-piperidy!)propk>nyl]indazole oxalate; 

2-95. 1-Metriyl-3-{3-[1-{2-chIorobenzyl)^piperidy1]-propbny1}indazole; 

2-96. 1-Methyl-3-{3-[1-(2-chlorobenzyl)-4-pir^ridyf]^ropionyt}indazole hydrochloride; 

2-98. 1 -Met hyl-3-{3-[1 -(3-chlorobenzyl)-4-piperidyi]-p ropk>nyl}indazole; 

2-99. 1-Methyl-3-{3-[1-(3-chlorob«nz^)-4-piperidyl]-propk)n hydrochloride; 
and pharmaceutically acceptable salts and esters thereof. 

The compounds of the present invention may be prepared a variety of processes well known In the art for 
the preparation of compounds of this type. For example, in general terms, they may be prepared by reacting 
a compound of formula (A): 



(in which R 1 , R 2 and Z are as defined above} with a compound to introduce a group of formula -U-V-W (in which 
U, V and W are as defined above), and then, if desired, converting any group represented by U, V or W to any 
other group so represented. In more detail, the compounds may be prepared by the following reactions A to 
D. 




(A) 
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Reaction A: 




<* 2 )d -,- 
(A) » 



P J. (TVa) 

l-COCCRfcCR^CHj^Ar^CHOhX 




StCpA1 , (RV -,- 
(Va) *' 




+ H-R 7 (VI) (la) Rl 



-CCKCR^R^CHj^AryCH^-R' 



Reaction B: 
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Reaction C: 




Reaction D: 



(R 2 )p 




H CO(CR«-CR^iR» 

Step Dl 



(10 *' 




In the above formulae: 

R 1 , R 2 , R 3 , R°, R*, Z, p_, m and n are as defined above; 

R 7 represents a nitrogen-containing heterocyclic group attached to the group represented by V through 
its ring nitrogen atom or a group represented by the general formula -NR 4 R 5 , in which R 4 and R 5 are as defined 
above, among the groups defined for W in the formula (I); 

R 3 has the same meaning as defined for W; 

R 9 represents a group represented by R 8 or a group of for mula -(CHJn- R 7 where n and R 7 are as defined 

above; 

[is 1 or 2; and 

X, Y and V each represents a leaving group, that is a group capable of elimination as a nucleophiiic 
residue. 

For example, X may represent a halogen atom; a lower alkyisulphonyloxy group; a haloalkylsulphonyloxy 
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group or an aryl sulphonyl oxy group. Y may represent a halogen atom and V represents a lower alkanoyloxy 
group or a halogen atom. 

Examples of halogen atoms in the definition for X. Y and Y include the fluorine, chlorine, bromine or iodine 
atoms, preferably the chlorine atom. 
5 Examples of lower alkylsulphonyloxy groups in the definition for X include aJkylsulphonyloxy groups having 

from 1 to 3 carbon atoms, such as the methylsulphonyioxy, ethylsulphonyloxy and propylsulphonyloxy groups, 
preferably the methylsulphonyioxy group. 

Examples of haJoalkylsulphonyloxy groups in the definition for X include haloalkylsulphonyi groups having 
from 1 to 3 carbon atoms and at least one halogen atom, preferably from 1 to 5 halogen atoms, such as the 
10 trifluoromethylsulphonyloxy and pentafluoroethylsulphonyloxy groups, preferably the trifluoromethylsulpho- 
nyloxy group. 

Examples of aryl sul phony loxy groups in the definition for X include arylsulphonyloxy groups having from 
6 to 10 ring carbon atoms but otherwise as defined for R a , such as the benzenesulphonyloxy, p_-toluenesul~ 
phonyloxy and naphthalenesulphonyloxy groups, preferably the p-toluenesulphonyloxy group. 
15 Examples of lower alkanoyloxy groups in the definition for Y* include alkanoyloxy groups having from 2 to 

6 carbon atoms, such as the acetoxy. propionyloxy, butyryloxy, valeryloxy and hexanoyloxy groups, preferably 
the acetyl group. 

Reaction A: 

20 

This process prepares a compound of formula (la), which is a compound of formula (I) in which R 1 , R z and 
rj are as defined above, U represents a group of formula -CO-, V represents a group -(CR*=CR9 m - (in which 
R», R* and m are as defined above) and W represents group of formula 

-(Ar) r (CH*) r R7 

26 where Ar, j, i and R 7 are as defined above, 

In step A1, the desired compound of formula (Va) can be synthesised by reacting a benzene derivative of 
formula (A) with a compound of formula (IVa). 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
30 on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: halogenated hydrocarbons, especially haJogenated aliphatic hydrocarbons, such as methy- 
lene chloride; ethers, such as tetrahydrofuran; and aromatic hydrocarbons, such as benzene and toluene. 

The reaction is also normally carried out in the presence of a Lewis acid (for example, a metal chloride, 
such as ferric chloride, aluminium chloride, stannous chloride, stannic chloride, titanium chloride or boron tri- 
35 fluoride). 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
-30°C to 50°C (more preferably from -10°C to 30°C). The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 

40 ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period 
of from 1 to 3 hours (more preferably from 1 to 2 hours) will usually suffice. 

After completion of the reaction, the desired compound can be recovered from the reaction mixture by con- 
ventional means. For example, one suitable recovery procedure comprises: mixing the reaction mixture with 
an organic water-immiscible solvent; washing the organic layer with water; and then removing the solvent by 

45 distillation, optionally under reduced pressure. If necessary, the resulting compound of formula (Va) can be 
further purified by conventional means, such as recrystallisation, reprecipitation or the various chromatography 
techniques, notably column chromatography. 

In step A2, the desired compound of formula (la) can be synthesised by reacting the compound of formula 
(Va) prepared in step A1 with a nitrogen-containing derivative of formula (VI). 

50 The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 

striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: haJogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as methy- 
lene chloride; ethers, such as tetrahydrofuran; and aromatic hydrocarbons, such as benzene and toluene. 

55 The reaction is normally carried out in the presence of a base, for example: an organic base, such as pyr- 

idine, triet hylamine or4-dimet hylaminopyridine; a metal alkoxide, such as sodium methoxide; or an alkali metal 
carbonate, such as sodium carbonate and potassium carbonate. Alternatively, It may be carried out in the pres- 
ence of potassium iodide. 
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The reaction can take place over a wide range of temperatures, and the precise reaction temperature » 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
-10°C to 150°C (more preferably from 0°C to 80°C). The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent en> 
5 ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period 
of from 1 to 30 hours (more preferably from 2 to 10 hours) will usually suffice. 

After completion of the reaction, the compound of the invention can be recovered from the reaction mixture 
by conventional means. For example, the desired compound can be recovered by adding an organic water- 
immiscible solvent to the reaction mixture, washing the organic layer with water and distilling off the solvent 
10 If necessary, the resulting desired compound of formula (la) can be further purified by conventional means, 

such as recrystallisatbn, re precipitation or the various chromatography techniques, notably column chroma- 
tography. 

Reaction B: 

15 

This process prepares a compound of formula (lb), which is a compound of formula (I) in which R 1 , R 2 and 
p_are as defined above; U represents a group of formula -CO-; V represents a group of formula 

-<CRe=CR%- 

(in which m is 1 and R* and R r are both hydrogen atoms); and R 7 is as defined above. 
20 In step B1 , a compound of formula (A) is reacted with a compound of formula (IVb), to give a compound 

of formula (Vb). This reaction is essentially the same as that described in step A1 of Reaction A, and may be 

carried out under the same conditions and using the same solvents and other reagents. 

In step B2, the resulting compound of formula (Vb) is reacted with an aldehyde compound of formula (VII). 

This reaction is an aldol condensation and provides a general method for preparing this type of compound. 
25 The reaction is preferably carried out by first reacting the compound of formula (Vb) with a base to produce 

an anion, and then condensing the anion with an aldehyde of formula (VII). 

There is no particular restriction on the nature of the base employed, provided t hat it has no adverse effect 

on any other part of the molecule. Example of suitable bases include: organic bases, such as pyridine, trie- 

thylamine and 4-dimethylaminopyridine; alkyl metal compounds, such as methyllithium and butyllithium; or 
30 metal salts of an amine, such as lithium diisopropylamide, derived from the said alkyl metal compound and 

diisopropylamine. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 

35 solvents include: halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as methy- 
lene chloride; ethers, such as diethyl ether and tetrahydrofuran; and aromatic hydrocarbons, such as toluene. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature Is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
-78°C to 1 50°C (more preferably from -78°C to 30°C). The time required for the reaction may also vary widely, 

40 depending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 
ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period 
of from 30 minutes to 30 hours (more preferably from 1 to 10 hours) will usually suffice. 

After completion of the reaction, the desired compound of the invention can be recovered from the reaction 
mixture by conventional means. An example of one such technique comprises: adding an organic water-im- 

45 miscible solvent to the reaction mixture; washing the organic layer with water; and finally distilling off the or- 
ganic solvent 

If necessary, the compounds obtained can be further purified by conventional means, such as recrystall- 
isatbn, reprecipitation or the various chromatography techniques, notably column chromatography. 

50 Reaction C: 

This process prepares a compound of formula (Id) from a compound of formula (Ic), which is a compound 
of formula (la) or (lb) in which R 1 is as defined above; i is 1 or 2; R 9 represents R* or a group represented by 
-< CH 2)n-R 7 . R 1 , [and R? in the compound of formula (Id) are as defined for the compound of formula (Ic). 
55 In step C1. a compound of formula (Ic), which may have been prepared as described in relation to Reaction 

A or B is reduced, to give a compound of formula (Id). Reduction may be carried out by using a catalyst, such 
as a catalytic metal (typically palladium, rhodium or platinum), or a chloride or oxide of one of these metals in 
the absence or presence of a carrier, such as charcoal, in the presence of hydrogen gas, normally in an at- 

52 



EP 0 562 832 A1 



m os p here of hydrogen. 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
5 solvents include: alcohols, such as methanol and ethanol; ethers, such as tetrahydrofuran and dioxane; or a 
mixture of water and any one or more of the above organic solvents. 

The pressure of hydrogen used for the catalytic reduction is preferably in the range of from atmospheric 
pressure to 150 kg/cm. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature Is 
10 not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
0°C to 50°C. The time required for the reaction may also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents, catalyst and solvent employed. However, provided that 
the reaction is effected under the preferred conditions outlined above, a period of from 1 0 minutes to 1 8 hours 
will usually suffice. 

15 Alternatively, in place of catalytic reduction, this reaction may also be carried out using a reducing agent, 

such as sodium boro hydride or lithium borohydride. 

This alternative reaction is also normally and preferably effected in the presence of a solvent There is no 
particular restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the 
reaction or on the reagents involved and that it can dissolve the reagents, at least to some extent Examples 

20 of suitable solvents include: alcohols, such as methanol and ethanol; ethers, such as tetrahydrofuran and di- 
oxane: and a mixture of water with any one or more of the above solvents. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
-10°C to 50°C (more preferably from 0°C to 10°C). The time required for the reaction may also vary widely, 

25 depending on many factors, notably the reaction temperature and the nature of the reagents, reducing agent 
and solvent employed. However, provided that the reaction is effected under the preferred conditions outlined 
above, a period of from 1 0 minutes to 18 hours (more preferably from 30 minutes to 10 hours) will usually suffice. 

After completion of the reaction, the desired compound of the invention can be recovered from the reaction 
mixture by conventional means. If necessary, the compounds obtained can be further purified by conventional 

30 means, such as recrystallisation, re precipitation or the various chromatography techniques, notably column 
chromatography. 

Reaction D: 

35 In this reaction, a a compound of formula (le) is prepared from a compound of formula (Ic), and then this 

is optionally converted to a compound of formula (If)* The compounds of formula (le) generally include those 
of formula (Ic) in which R 1 . 1 and R 9 are as defined for formula (Ic). 

In step D1, a compound of formula (Ic) is reduced to give the compound of formula (le). The reduction 
may be carried out using a reducing agent such as sodium borohydride, lithium borohydride, lithium aluminium 

40 hydride, diisobutylaluminium hydride, or aluminium isopropoxide. The reaction is normally and preferably ef- 
fected In the presence of a solvent There is no particular restriction on the nature of the solvent to be employed, 
provided that it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the 
reagents, at least to some extent Examples of suitable solvents include: alcohols, such as methanol and etha- 
nol; ethers, such as tetrahydrofuran and dioxane; and a mixture of water and any one or more of the above 

45 organic solvents. The reaction can take place over a wide range of temperatures, and the precise reaction tem- 
perature is not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature 
of from -10°C to 50°C (more preferably from 0°C to 10°C). The time required for the reaction may also vary 
widely, depending on many factors, notably the reaction temperature and the nature of the reagents, reducing 
agent and solvent employed. However, provided that the reaction is effected under the preferred conditions 

so outlined above, a period of from 10 minutes to 18 hours (more preferably from 30 minutes to 10 hours) will usu- 
ally suffice. 

In step D2, a compound of formula (If) is prepared from the compound of formula (le). The compounds of 
formulae (le) and (If) generally include those of formula (Ic) in which R 1 , i and R 9 are as defined for formula 
(Ic); and R* has the same meaning as defined for formula (I). 
55 In step D2, the compound of formula (le), which may have been prepared as described in step D1 , is treated 

with a compound of formula (VIII) in the presence of a base, to introduce a protecting group R 3 . 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or 
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on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: halogenated hydrocarbons, especially halogenated aliphatic hydrocarbons, such as methy- 
lene chloride and chloroform; ethers, such as diethyl ether, diisopropyl ether and tetrahydrofuran; aromatic 
hydrocarbons, such as toluene; nitrfles, such as aceton itrile; water and a mature of water and any one or more 

5 of the above organic solvents. 

The nature of the compound (VIII) used will, of course, depend on the nature of the protecting group which 
it is wished to introduce, as is well known to the art Examples of such reagents of formula (VIII) which may 
be used include: alkyl halides. such as methyl chloride, methyl Iodide, ethyl iodide and propyl iodide; aralkyl 
halides, such as benzyl chloride, benzyl bromide and benzyl iodide; aJkytsulphonyl chlorides, such as metha- 

10 nesulphonyl chloride and ethanesulphonyi chloride; aromatic sulphonyl halides, such as benzenes id phonyl 
chloride and e-tolue nesulphonyl chloride; trialkylsifyl halides, such as trimethylsilyl chloride, trimethylsilyl io- 
dide and dimethyl-t-butylsilyl chloride; aliphatic acyt halides, such as acetyl chloride and propionyi chloride; 
aromatic halides, such as benzoyl chloride and toluoyi chloride; alkanoyl anhydrides and substituted alkanoyl 
anhydrides, such as acetic anhydride, trifluoroacetic anhydride and propionic anhydride; or aromatic acid an- 

15 hydrides, such as benzoic anhydride. Of these, we prefer acetyl chloride. 

The reaction is normally carried out in the presence of a base, the nature of which is not critical to the 
invention, provided that it has no adverse effect on other parts of the molecules of the reagents. Examples of 
such bases which may be used include alkali metal carbonates, such as sodium carbonate and potassium car- 
bonate; alkali metal hydrogencarbonates, such as sodium hydroge ncarbonate and potassium hydrogencarbon- 

20 ate; alkali metal hydroxides, such as sodium hydroxide, potassium hydroxide and lithium hydroxide; tertiary 
lower alkylamines, such as triethylamine and ethyldiisopropylamine; pyridines, such as pyridine and 4-dime- 
thylaminopyridine; and tertiary a I icy die amines, such as 1 ,8-diazabicyc!o{5,4,0]undecan-7-ene (DBU) and 1 ,4- 
diazabicydo[2,2,2]octane (DABCO). Of these, we prefer the pyridines. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature Is 

25 not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
0°C to 50°C. The time required for the reaction may also vary widely, depending on many factors, notably the 
reaction temperature and the nature of the reagents and solvent employed. However, provided that the reaction 
is effected under the preferred conditions outlined above, a period of from 10 minutes to 15 hours wfll usually 
suffice. 

30 After completion of the reaction, the desired compound of the invention can be recovered from the reaction 

mixture by conventional means. If necessary, the compounds obtained can be further purified by conventional 
means, such as recrystallisation, reprecipitation or the various chromatography techniques, notably column 
chromatography. 

The compounds of the present invention can be converted to their corresponding salts by conventional 
35 salification reactions, such as are well known in the art 

The compounds of the present invention and their salts show excellent inhibitory activity against acetyl- 
chlolinesterase and are therefore very useful as novel therapeutic agents improving the condition of patients 
suffering from Alzheimer's disease or other forms of senile dementia, as shown by the following Experiment 

40 Assay of acetylcholinesterase and butyrylcholinesterase inhibitory activities 

The test animals used were male ddY mice 5 to 7 weeks old (Japan SLC). 

The mouse brain was homogenised by means of a 5-fold amount of a 100 mM phosphate buffer (pH 8.0) 
to prepare an enzyme sample. 10^ of the homogenised sample and 3 ml of the same phosphate buffer were 

45 placed in a cuvette, and 10 of the compound to be tested was added. The resulting mixture was then incu- 
bated for 30 minutes at room temperature. Subsequently, 30 mM of acetylt hiocholine (a product of Sigma) were 
added as the substrate for the assay of acetylcholinesterase inhibitory activity. Alternatively, 50 \it of a 30 mM 
preparation of but yrylt hiocholine (a product of Sigma) were added as the substrate for the assay of butyryl- 
cholinesterase inhibitory activity. The reaction was initiated by the addition of 50 jif of a 10 mM preparation 

so of dithio-bis-nitrobenzoic acid (a product of Sigma). 

The inhibitory activity was assayed by observing the change in absorbance of the test sample at 412 urn 
for 2 to 3 minutes according to Bman's method. The test compound was dissolved in 1 00% dimethyl sulphoxide 
for use in the assay. 

The amount of each test compound required to inhibit the acetylcholinesterase activities by 50% (IC M ) are 
55 shown in the following Table 3. The compounds of the present invention are identified by the numbers assigned 
to them in the foregoing Tables 1 and 2. 
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Table 3 





Acetylcholinesterase inhibiting activity (IC 50 ) 


5 


Example Compound No. 


ICgq (nM) 




1-2 


3.3 




1-4 


10.0 


10 


1-16 


4.0 




1-28 


4.0 




1-30 


9.0 


15 


1-40 


4.0 




1-78 


8.0 




1-85 


6.5 


20 


1-116 


10.0 




1-304 


7.5 




1-309 


8.2 


25 


1-313 


2.0 




1-314 


3.4 




1-315 


2.3 


30 


2-2 


10.0 




2-3 


12.0 




2-8 


13.0 


35 


2-9 


14.0 




2-23 


11.0 




2-24 


10.0 


40 


2-96 


13.9 




2-99 


31.7 




Tacrine 


153.0 


45 


Eseline 


10.0 



Moreover, the compounds of the present invention demonstrated a very weak butyrytcholinesterase in- 
hibitory activity. 

Since the compounds of the present invention listed above have an excellent acetylcholinesterase inhib- 
50 itory action, a weak butyrytcholinesterase inhibitory activity and a low toxicity, they are useful as a therapeutic 
agent for dementia, cerebral ischemic injury and various kinds of nervous injury. 

The compounds of the present invention may be administered by any route commonly used for compounds 
having this type of activity and may be formulated in admixture with conventional additives or adjuvants for 
this purpose. For example, for oral administration, they may be formulated as tablets, capsules, granules, pow- 
55 ders or syrups; whilst for parentheral administration, they may be formulated as injections or suppositories. 

These pharmaceutical preparations can be prepared by any conventional means using such additives as 
vehicles, binders, disintegrators, lubricants, stabilizers and corrigents. 
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Though the dosage may be vary, depending on the age, body weight and symptoms of the patient for an 
adult human patient, a suitable daily dosage may be from 1 to 1000 mg/kg body weight per day, which may 
be adminsitered as a single dose or divided into several doses. 

The following two Examples describe the preparation of capsules containing a compound according to the 
5 invention. The mesh sizes used are according to the Tyler standard. 



Example A 


Compound of Example 1 


25 mg 


Lactose 


154 mg 


Com Starch 


100 mg 


Magnesium Stearate 


1 mg 


Total 


280 mg 



The above ingredients were thoroughly mixed, after which the mixture was passed through a 60-mesh 
screen. The screened powder (280 mg) was then packed into No. 3 gelatin capsules. 



Example B 


Compound of Example 116 


25 mg 


Lactose 


154 mg 


Corn Starch 


100 mg 


Magnesium Stearate 


1 mg 


Total 


280 mg 



30 

The above ingredients were thoroughly mixed, after which the mixture was passed through a 60-mesh 
screen. The screened powder (280 mg) was then packed into No. 3 gelatin capsules. 

The preparation of certain of the compounds of the invention is further illustrated by the following Exam- 
ples. The subsequent Preparations illustrate the preparation of certain of the starting materials used in these 
35 Examples. Rf values for the compounds were determined using a silica gel plate for thin-layer chromatography 
(a product of Merck & Co.). 

EXAMPLE 1 

40 1-Methyl-3-[3-(1-benzyl-4-piperidyl)acryloyl]indole (Compound No. 1-1) 

1(1) 1-Methyl-3-acetylindote 

A solution of 5.3 g of stannic chloride in 15 ml of benzene was added dropwise over a period of 30 
minutes to a solution of 1 .5 g of acetyl chloride and 1 .3 g of 1 -methyl Indole in 20 ml of benzene, whilst ice- 

45 cooling. The resulting mixture was then stirred for 30 minutes, after which it was diluted with 50 ml of water 

and then extracted with ethyl acetate. The ethyl acetate extract was then washed with a saturated aqueous 
solution of sodium chloride, and dried over anhydrous sodium sulphate. The solvent was then removed 
by distillation under reduced pressure, and the resulting residue was purified by silica gel column chroma- 
tography, using a gradient elution method, with mixtures of ethyl acetate and hexane in proportions of from 

50 1 : 9 to 1 0 : 0 by volume as the eluent, to give 1 . 1 g of the titie compound as an oil. 

1 (2) 1-Benzyl^methoxymethylenepiperidine 

70 ml of a 1 5% w/v solution of butyllithium in hexane were added to a mixture of 26 g of methoxyme- 
thyltriphenylphosphonium chloride and 200 ml of dry diethyl ether, whilst stirring and ice-cooling. The re- 
sulting mixture was then stirred for 30 minutes and cooled to -10°C, after which a solution of 14 g of 1- 

55 benzyM-piperidinone in dry diethyl ether was added to the mixture. After this, the reaction mixture was 

stirred at 0°C for 2 hours and filtered. The filtrate was extracted with a 1 N aqueous solution of hydrochloric 
acid, the resulting acidic solution was made basic by the addition of potassium carbonate, and the resulting 
mixture was then extracted with ethyl acetate. The ethyl acetate extract was dried over anhydrous sodium 
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sulphate, and the solvent was removed by distillation under reduced pressure. The residue was purified 
by silica gel column chromatography, using a gradient elution method, with mixtures of ethyl acetate and 
hexane in proportions of from 1 : 9 to 10 : 0 by volume as the eluent to give 6.1 g of the title compound 
as an oil. 

5 1(3) 1-BenzyM-piperidinecarbaldehyde 

The whole of the 1-benzyM-methoxymethylenepiperfdine prepared as described in step (2) above, 
was dissolved in 40 ml of methanol, after which 40 ml of a 1 N aqueous solution of hydrochloric acid were 
added to the solution. The mixture was heated under reflux for 3 hours and then the solvent was removed 
by distillation under reduced pressure. The residue was then mixed with diethyl ether and with a saturated 

w aqueous solution of potassium carbonate, after which the mixture was extracted with ethyl acetate. The 
ethyl acetate extract was then dried over anhydrous potassium carbonate, and the solvent was removed 
by distillation under reduced pressure. The residue was purified by silica gel column chromatography, using 
a gradient elution method, with mixtures of ethyl acetate and hexane in proportions of from 1 : 9 to 10 : 0 
by volume as the eluent, to give 3.1 g of the tide compound as an oil. 

15 1(4) 1-Metr^3-[3-(1-benzyl-4-piperidyl)acryloyl] indole 

7 ml of a 15% w/v solution of butyllithium in hexane were added to a solution of 1 g of diisopropylamine 
in 1 0 ml of dry tetrahydrofuran. whilst stirring, and at a temperature of -1 0°C. The mixture was then stirred 
whilst ice-cooling for 1 0 minutes, after which it was cooled to -78°C. A solution of 1 .8 g of 1 -met hyl-3-acet- 
yiindole [prepared as described in step (1)] in 10 ml of dry tetrahydrofuran was then added and the mixture 

20 was stirred for 30 minutes. A solution of 2.7 g of 1-benzyl-4-piperidinecarbaldehyde [prepared as described 

in step (3) above] in 20 ml of dry tetrahydrofuran was then added to the mixture. The reaction mixture was 
then stirred, first at 0°C for 3 hours and then at room temperature for 2 hours. At the end of this time, an 
aqueous solution of ammonium chloride was added to the mixture. The organic layer was then removed 
and the aqueous layer was extracted with ethyl acetate. The ethyl acetate extract was then combined with 

25 the organic layer removed in the previous step, and the resulting solution was washed with a saturated 
aqueous solution of sodium chloride and dried over anhydrous sodium sulphate. The solvent was then re- 
moved by distillation under reduced pressure. The residue was purified by silica gel column chromatogra- 
phy, using a gradient elution method, with mixtures of ethyl acetate and hexane in proportions of from 1 : 
9 to 1 0 : 0 by volume as the eluent, to give 3.1 g of the title compound as an oil, with an Rf value of 0.40, 

30 using ethyl acetate as developing solvent. 

EXAMPLE 2 

1 -Met hyl-3-[3-(1 -benzyt-4-piperidyl)propionyl]indole (Compound No. 1-2) 

1 g of 1-methyl-3-[3-(1-benzyl-4-piperidyl)acryloyl] indole [prepared as described in Example 1] was dis- 
solved in 30 mi of methanol, after which the mixture was hydrogenated at room temperature, in an atmosphere 
of hydrogen and and under atmospheric pressure, in the presence of 0.1 g of a 10% w/w palladium-on-carbon 
catalyst After this, the catalyst was removed by filtration and the solvent was removed by distillation under 
40 reduced pressure. The residue was then purified by silica gel column chromatography, using a gradient elution 
method, with mixtures of ethyl acetate and hexane in proportions of from 1 : 9 to 1 0 : 0 by volume as the eluent, 
to give 0.9 g of the title compound as an oil. with an Rf value of 0.27, using ethyl acetate as developing solvent 

EXAMPLE 3 

45 

1-Methyl-3-[3-(1-benzyi-4-piperidyl)propionyl]indole hydrochloride Compound No. 1-3) 

0.3 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 0.3 g of 1 -methyl -3- [3- 
(1-benzyl-4-piperidyl)propionyl] indole [prepared as described in Example 2] in 5 ml of methylene chloride, 
50 whilst ice-cooling. The solvent was then removed by distillation under reduced pressure, and the residue was 
recrystallised from a mixture of methanol and diethyl ether, to give 0.21 g of the title compound, melting at 
147-148*C. 

EXAMPLE 4 

55 

1-Methyl-3-[3-(1-benzyM-piperidyl)propionyl]lndole oxalate (Compound No. 1-4) 

A solution of 0.9 g of oxalic acid In 1 0 ml of methanol was added to a solution of 0.36 g of 1-methyl-3-[3- 
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(1-benzyl-4-piperidy1)propionyl]indole hydrochloride [prepared as described in Example 3] in 5 ml of methylene 
chloride, whilst ice-coding. The solvent was then removed by distillation under reduced pressure, and the re- 
sidue was recrystallised from a 1 : 1 by volume mixture of methanol and diethyl ether, to give 0.34 g of the 
title compound, melting at 150-1 51 °C. 

EXAMPLE 5 

1,2-DIn^thyl-3-r3-(1-l^nzy1-4-plperidyl)acryloyl]lndole (Compound No. 1-5) 

A procedure similar to that described in Example 1 was repeated, but using 1,2-dlmethylindole instead of 
1 -met hyl indole, in relative proportions similar to those used in that Example, to obtain the title compound, melt- 
ing at 101-102"C. 

EXAMPLE 6 

1.2-Dimethyl-3-P-(1-benzyl-4-piperidyl)propionyl]indole (Compound No. 1-6) 

A procedure similar to that described in Example 2 was repeated, but using 1.2-dimethyi-3-[3-(1 -benzyl- 
4-piperidy1)acryloyl]indole [prepared as described in Example 5] instead of 1-methyl-3-[3-(1-benzyl-4-piperi- 
dyl)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the title compound 
as an oil. with an Rf value of 0.50, using a 1 : 1 by volume mixture of ethyl acetate and hexane as developing 
solvent 

EXAMPLE 7 

1 ,5-Dinrrethyl-3-P-(1-benzyl-4-pipeiidyl)acryloyl]lndole (Compound No. 1-9) 

A procedure similar to that described in Example 1 was repeated, but using 1,5-dimethylindole instead of 
1-fnethylindole, in relative proportions similar to those used in that Example, to obtain the title compound, melt- 
ing at 145-146°C. 

EXAMPLE 6 

1,5-Dimethyl-3-P-(1-ben2^4-piperidyl)propionyl]indoie (Compound No. 1-10) 

A procedure similar to that described in Example 2 was repeated, but using 1,5-dimethyl-3-[3-{1-benzyl- 
4-piperfdyl)acryloyl]indole [prepared as described In Example 7] instead of 1-methyl-3-[3-(1-benzyl-4-piperi- 
dyl)acryloyl]indoie. In relative proportions similar to those used in that Example, to obtain the title compound 
as an oil, with an Rf value of 0.50, using ethyl acetate as developing solvent 

EXAMPLE 9 

1 -Met hyl-3-[3-(1-benzyl-4-piperidyl)acryloyl]-5-methoxy indole (Compound No. 1-21) 

A procedure simflar to that described in Example 1 was repeated, but using 1 -met hyi-5-methoxy indole in- 
stead of 1-methylindole. in relative proportions similar to those used in that Example, to obtain the title com- 
pound, melting at 121-122°C. 

EXAMPLE 10 

1-Methyl-3-[3-(1-benzyl-4-piperidyl)propionyl]-5-methoxyindole (Compound No. 1-22) 

A procedure similar to that described in Example 2 was repeated, but using 1 -m ethyl- 3-[3-{1- be nzyl-4-p i- 
peridyl)acryloyn-5-methoxy indole [prepared as described in Example 9] Instead of 1 - met hyl-3-[3- ( 1 - benzyl -4- 
piperidyl)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.21, using ethyl acetate as developing solvent 



58 



EP 0 562 832 A1 

EXAMPLE 11 

1-Methyl-3-[3-(1-benzyM-piperidyl)acryloyl>5-chlofoindole (Compound No. 1-27) 

A procedure similar to that described in Example 1 was repeated, but using 5-chloro-1-methylindole in- 
stead of 1-methylindoie, in relative proportions similar to those used in that Example, to obtain the title com- 
pound, melting at 107-108°C. 

EXAMPLE 12 

1-Methy1-3-[3-(1-benzyl4-piperidyQ^ No. 1-28) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-[3-(1-benzyl-4-pi- 
peridy1)acryloyl]-5-crdoroindole [prepared as described in Example 11] instead of 1 - met hyi-3-[3- ( 1 - benzyl -4- 
piperidyl)acryioyl]indole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.26. using a 9 : 1 by volume mixture of ethyl acetate and methanol as 
developing solvent. 

EXAMPLE 13 

1-Methyl-3-[3-(1-benzy[-4-piperidyl)acryloyl]-6-chloroindole (Compound No. 1-29) 

A procedure similar to that described in Example 1 was repeated, but using 6-chloro-1-methyllndole in- 
stead of 1-methylindoie, in relative proportions similar to those used in that Example, to obtain the title com- 
pound, melting at 122-123°C. 

EXAMPLE 14 

1-Methyi-3-[3-(1-benzyM-piperidyl)propionylI-6-chloroindole (Compound No. 1-30) 

A procedure similar to that described in Example 2 was repeated, but using 1 -methyl- 3-P-(1 -benzyl-4-pi- 
peridyl)acryloyQ-6-chloroindoie [prepared as described in Example 13] instead of 1-methyl-3-[3-(1-benzyi-4- 
piperidyl)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound, melting at 90-91°C. 

EXAMPLE 15 

1-Methyl-3-[3-(1-benzyl-4-plperidyl)acryioyll-5-fluoroindole (Compound No. 1-39) 

A procedure similar to that described in Example 1 was repeated, but using 5-fluon>1 -methyl indole instead 
of 1-methyiindoie, in relative proportions similar to those used in that Example, to obtain the title compound 
as an oil, with an Rf value of 0.23, using ethyl acetate as developing solvent 

EXAMPLE 16 

1-Methyi-3-[3-(1-benzyl-4-piperidyl)propionyl]-5-fluoroindole (Compound No. 1-40) 

A procedure similar to that described in Example 2 was repeated, but using 1 -met hyl-3-[3-(1 -benzyl-4-pi- 
peridyl)acryk>yl]-5-fluoroindole [prepared as described in Example 15] instead of 1 - met hyi-3-[3-(1 -benzyl -4- 
piperidyl)acryloyt]indole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.17. using ethyl acetate as developing solvent 

EXAMPLE 17 

1-Methyl-3-{3-{1-(3-fluorobenzyi)-4-piperidyl]-acryloyl}indole (Compound No. 1-77) 

17(1) 8-(3-Fluorobenzyi)-1,4-dioxa-8-azaspirot4.5]decane 

An aqueous solution of 4.3 g of sodium carbonate in 20 ml of water was added to a solution of 2.86 g 
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of 1 ,4-dk>xa-8-azaspiro[4.5]decane in 20 ml of toluene. A solution of 1 .9 g of 3-f luorobenzyl bromide in tol- 
uene was then slowly added dropwise to the mixture at 0°C, whilst stirring. After stirring at room temper- 
ature for 40 minutes, the toluene layer was removed and washed with an aqueous solution of sodium hy- 
drogencarbonate and a saturated aqueous solution of sodium chloride, in that order, after which the reao- 

5 tion mixture was dried over anhydrous sodium sulphate. The drying agent was then removed by filtration 

and the filtrate was separated from the solvent by distillation under reduced pressure. The residue was 
purified by silica gel column chromatography, using a gradient elution method, with mixtures of ethyl acet- 
ate and hexane in proportions of from 1 : 9 to 10 : 0 by volume as the eiuent, to give 3.3 g of the title com- 
pound as an oil. 

10 17(2) 1-(3-Ruorobenzyl)-4-piperidinone 

1 ml of a 2 N aqueous solution of hydrochloric acid was added to a solution of 1 .8 g of 8-(3-f luoroben- 
zyl)-1 ,4-droxa-8-azaspiro[4.5]decane [prepared as described in step (1), above] in 1 5 ml of acetone, and 
the resulting mixture was stirred at 35°C for 90 minutes. The reaction mixture was then diluted with 15 ml 
of water, after which half of the solvent in the diluted mixture was removed by distillation under reduced 

is pressure. The concentrate was then extracted with diethyl ether, and the extract was washed with an aqu- 

eous solution of sodium hydrogencarbonate and a saturated aqueous solution of sodium chloride, in that 
order, after which it was dried over anhydrous sodium sulphate. The drying agent was removed by filtration, 
and the filtrate was removed from the solvent by distillation under reduced pressure. The residue was then 
purified by silica gel column chromatography, using a gradient elution method, with mixtures of ethyl acet- 

20 ate and hexane in proportions of from 1 : 9 to 10 : 0 by volume as the eiuent, to give 1 .3 g of the title com- 

pound as an oil. 

1 7(3) 1 -(3-Fluorobenzyt)-4-met hoxymet hyle ne piperidi ne 

A procedure similar to that described in step (2) of Example 1 was then repeated, but using 1-(3-flu- 
orobenzyl)-4-piperidinone [prepared as described in step (2), above] instead of 1 -be nzyl-4- piperidi none, 
25 in relative proportions similar to those used in that Example, to obtain the title compound as an ofl. 

1 7(4) 1-(3-Fluorobenzyi)-4-plperidinecarbaldehyde 

A procedure similar to that described in step (3) of Example 1 was then repeated, but using 1-(3-flu- 
orobenzyl)-4-met hoxymet hylenepiperidtne [prepared as described in step (3), above] instead of 1 -benzyl- 
4-methoxymethylenepiperidine. in relative proportions similar to those used in that Example, to obtain the 
30 title compound as an on. 

1 7(5) 1-Methyl-3-{3-[1-(3-fluorobenzyl)-4-piperidyl]acryloyl}indole 

A procedure similar to that described in step (4) of Example 1 was repeated, but using 1-(3-fluoro- 
benzyQ-4-piperidinecarbaldehyde [prepared as described in step (4), above] instead of 1-benzyl-4-piper- 
idine-carbaldehyde, to obtain the title compound as an oil with an Rf value of 0.31 using ethyl acetate as 
35 developing solvent 

EXAMPLE 18 

1-Methyl-3-{3-{1-(3-fluorobenzyl)-4-piperidyl]propionyl}indole (Compound No. 1-78) 
40 "~ " ~ 

A procedure similar to that described in Example 2 was repeated, but using 1 -met hy I -3-{3- [1 - (3-f luoro be n- 
zyl)-4-piperidyl]acryloyl} indole [prepared as described in Example 17] instead of 1-methyl-3-[3-(1-benzyl-4-pi- 
peridyl)acryloyQindole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.30, using ethyl acetate as developing solvent. 

45 

EXAMPLE 19 

1-Methyl-3-{3-[1-(2-thienylmethyl)-4-piperidyl]acryloyl}indole (Compound No. 1-115) 

50 A procedure similar to that described in Example 17 was repeated, but using 2-thienylmethyl chloride in- 

stead of 3-f luorobenzyl bromide, in relative proportions simitar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.32, using ethyl acetate as developing solvent. 

EXAMPLE 20 

55 

1-Methyl-3-{3-[1-(2-thienylmethyl)-4-piperidyl]propionyl}indole (Compound No. 1-116) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-{3-[1-(2-thienyl- 
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methy!)-4-piperiayf]acryloyl}indo!e [prepared as described in Example 19] instead of 1 -methyl -3-[3-<1- be nzyi- 
4-piperidyl)acryloyt]indole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.25, using ethyl acetate as developing solvent 

EXAMPLE 21 

1-Methyl-3-{3^1-(3-methoxyt^nzyl)-4-piperidyl]acry1oy1)lndole (Compound No. 1-102) 

A procedure similar to that described in Example 17 was repeated, but using 3-methoxybenzyl chloride 
instead of 3-fluoro benzyl bromide, in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil with an Rf value of 0.1 5, using ethyl acetate as developing solvent 

EXAMPLE 22 

1-Methyl-3-{3H[3-(3-methoxybenzyt>-4-piperidyllpropionyl}indole (Compound No. 1-103) 

A procedure similar to that described in Example 2 was repeated, but using 1 - met hyl-3-{3-[1 - (3- met hox- 
ybenzyl)-4-piperidyl]acryloy1}indole [prepared as described in Example 21] instead of 1 -methyl -3-[3-<1- benzyl- 
4-piperidyl)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.14 using ethyl acetate as developing solvent 

EXAMPLE 23 

1-Methy)-3-[3-(1-methyl-4-piperldyl)acry1oyi]indole (Compound No. 1-145) 

A procedure similar to that described in Example 1 7 was repeated, but using methyl iodide instead of 3- 
fluorobenzyt bromide, in relative proportions similar to those used in that Example, to obtain the title compound 
as a glassy material with an Rf value of 0.11, using ethyl acetate as developing solvent 

EXAMPLE 24 

1-Methyl-3-[3-(1-metrryl-4-piperidyl)propionyl1indole (Compound No. 1-146) 

A procedure similar to that described in Example 2 was repeated, but using 1 -met hyl-3-[3-(1 -methyl-4- 
piperidyl)acryioyl]indole [prepared as described in Example 23] instead of 1-methyl-3-[3-{1-benzyl-4-piperi- 
dyl)acryioyf]indole, in relative proportions similar to those used in that Example, to obtain the title compound 
as an oil, with an Rf value of 0.27, using a 9 : 1 by volume mixture of methylene chloride and methanol as 
developing solvent 

EXAMPLE 25 

1-Methyl-3-[3-(1-isobutyl-4-piperidyl)acryloyl]indole (Com No. 1-152) 

A procedure similar to that described in Example 17 was repeated, but using isobutyl iodide instead of 3- 
fiuorobenzyl bromide, in relative proportions similar to those used in that Example, to obtain the title compound 
as an oil, with an Rf value of 0.13, using a 9 : 1 by volume mixture of methylene chloride and methanol as 
developing solvent 

EXAMPLE 26 

1-Methyl-3-[3-(1-isobutyl-4-piperidyl)propionyl]indole (Compound No. 1-153) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-[3-(1-isobutyl-4- 
piperidyl)acryloyl]indole [prepared as described in Example 25] instead of 1-methyl-3-[3-(1-benzyl-4-piperi- 
dyt)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the title compound 
as an oil, with an Rf value of 0.15, using a 9 : 1 by volume mixture of methylene chloride and methanol as 
developing solvent 
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EXAMPLE 27 

1-Ethy>-3-[3-(1-benzyl^4-piperidyj)acryloyllindole (Compound No. 1-158) 

5 A procedure similar to that described in Example 1 was repeated, but using 1 -ethyl indole instead of 1 -me- 

thyl Indole, in relative proportions similar to those used in that Example, to obtain the title compound, melting 
at 125.127°C. 

EXAMPLE 28 

10 

1-Ethyl-3-[3-(1-benzyM-p?peridyl)propionyl)indole (Compound No. 1-159) 

A procedure similar to that described in Example 2 was repeated, but using 1-ethyl-3-[3-(1 -benzyl -4- 
piperidyi)acryloyl] indole [prepared as described in Example 27] instead of 1 -met hyl-3-[3-(1 -benzyl-4-piperi- 
15 dyl)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the title compound 
as an oil, with an Rf value of 0.37, using ethyl acetate as developing solvent 

EXAMPLE 29 

20 1-lsobutyl-3-[3-(1-benzyl-4-piperidyl)acryloyi]indole (Compound No. 1-208) 

A procedure similar to that described in Example 1 was repeated, but using 1-isobutylindole instead of 1- 
methylindole, in relative proportions similar to those used in that Example, to obtain the title compound, melting 
at 98-99°C. 

25 

EXAMPLE 30 

lsobutyl-3-[3-(1-benzyl-4-piperidyi)propionyl]indole (Compound No. 1-209) 

30 A procedure similar to that described in Example 2 was repeated, but using 1-isobutyi-3-[3-(1-benzyl-4- 

piperidyl)acryloyl] indole [prepared as described in Example 29] instead of 1-methyi-3-[3-(1-benzyl-4-piperi- 
dyl)acryloyl]indo!e. in relative proportions similar to those used in that Example, to obtain the title compound 
as an oil, with an Rf value of 0.45, using ethyl acetate as developing solvent 

35 EXAMPLE 31 

1-Benzyloxycarbonyl-3-[3-(1-benzyi-4-piperidyl)aoryloyl]indole (Compound No. 1-216) 

31(1) 1 - Benzyl oxycarbony l-3-acety I indole 

40 1.5 g of sodium hydride (as a 50% dispersion in mineral oil) were added to a solution of 3.5 g of 3- 

acetylindole in 50 ml of dimethylformamide, whilst ice-cooling and stirring. The resulting mixture was stir- 
red for 30 minutes, after which 5.3 g of benzyloxycarbonyl chloride were added dropwise. After the mixture 
had been stirred for one hour, it was poured into ice-water and extracted with diethyl ether. The diethyl 
ether extract was then dried over anhydrous sodium sulphate, and the solvent was removed by distillation 

45 under reduced pressure. The residue was purified by silica gel column chromatography, using a gradient 

elution method, with mixtures of ethyl acetate and hexane in proportions of from 1 : 9 to 10 : 0 by volume 
as the eluent, to give 5.1 g of the title compound as an oil. 
31(2) 1-Benzyloxycarbonyl-3-[3-(1-benzyl-4-piperidyl)acryloyl]indole 

A procedure similar to that described in step (4) of Example 1 was repeated, but using 1-benzyloxy- 

50 carbonyl-3-acetyl indole [prepared as described in step (1)] in relative proportions similar to those descri- 

bed in that Example, to obtain the title compound as an oil. with an Rf value of 0.52, using a 1 : 1 by volume 
mixture of hexane and ethyl acetate as developing solvent 

EXAMPLE 32 

55 

3-[3-(1-Benzyl-4-piperidyl)propfony1]indole (Compound No. 1-218) 



A procedure similar to that described in Example 2 was repeated, but using 1-benzyloxycarbonyl-3-[3-(1- 
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benzyM-piperidy1)acryloyl]indole [prepared as described in Example 31] instead of 1-methyi-3-[3-(1- benzyl- 
4-piperidyl)acryioyt]indole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound as an op, melting at 129-131°C. 

EXAMPLE 33 

j-Mgjhyj-3-^^ (Compound No. 1-219) 

33(1) 1-Benzyl-3-pyrrolidinonecarbaJdehyde 

A procedure si m Oar to that described in steps (2) and (3) of Example 1 was repeated, but using 1- 
benzyl-3-pyrrolidinone instead of 1-benzyM-piperidinone, in relative proportions similar to those used in 
that Example, to obtain the title compound as an oil. with an Rf value of 0.16, using a 2 : 1 by volume mixture 
of hexane and ethyl acetate as developing solvent 
33(2) 1 -Met hyl-3-[3-(1 -benzyl-3-pyrrol id inyl)acryloyl]indole 

A procedure similar to that described in step (4) of Example 1 was repeated, but using 1- benzyl -3- 
pyrrolidinonecarbaldehyde [prepared as described in step (1)] and 3-acetyl-1-methylindole as starting ma- 
terials, in relative proportions similar to those used in that Example, to obtain the title compound as an oil, 
with an Rf value of 0.39, using a 2 : 1 by volume mixture of hexane and ethyl acetate as developing solvent 

EXAMPLE 34 

1-Methyl-3-[3-(1-benzyl-3-pyiTolidyl)propionyl]indole (Compound No. 1-220) 

A procedure similar to that described in Example 2 was repeated, but using 1 - met hyl- 3-[3-( 1 - be nzyi -3- pyr- 
rol Id inyl)acryloyl] in dole [prepared as described In Example 33], instead of 1 -met hyl-3-[3-(1 -benzyl-4-pipei> 
dyl)acryloyf]indole, in relative proportions similar to those used in that Example, to obtain the title compound 
as an oil. with an Rf value of 0.05, using ethyl acetate as developing solvent 

EXAMPLE 35 

1 -Met h yl-3-[3-(1 -phenet hyl-4- pipe ridyl)acryloyl]in dole (Com pou nd No. 1-221) 

A procedure similar to that described in Example 17 was repeated, but using phenet hyl triflate instead of 

3- fhjorobenzyi bromide, in relative proportions similar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.58, using a 9 : 1 by volume mixture of methylene chloride and methanol 
as developing solvent 

EXAMPLE 36 

1-Methyl-3-[3-(1-phenethyl-4-plperidyl)proptonyl]lndole (Compound No. 1-222) 

A procedure similar to that described in Example 2 was repeated, but using 1 -met hyl-3-[3-(1 -phenet hyl- 

4- piperidyl)acryloyl]indole [prepared as described in Example 35] instead of 1 -met hyl -3- [3- ( 1 - be nzyl-4- pi pe r- 
idyl)acryloyl] indole, in relative proportions similar to those used in that Example, to obtain the title compound 
as an oil, with an Rf value of 0.55, using a 9 : 1 by volume mixture of methylene chloride and methanol as 
developing solvent 

EXAMPLE 37 

1-Methyl-3-[3-(1 -phenet hyi-4-piperidyl)acryloyl)-5-, chloroindole (Compound No. 1-223) 

37(1) 1-Phenethyl-4-piperidinecarbaldehyde 

A procedure simflar to that described in steps (2) and (3) of Example 1 was repeated, but using 1- 
phenethyl-4-piperidinone instead of 1 -be nzyl-4- pi peridi none, in relative proportions similar to those used 
in that Example, to obtain the title compound as an oil, with an Rf value of 0.27, using ethyl acetate as 
developing solvent 

37(2) 1-Methyl-3-[3-(1-phenethyl-4-plperidyl)acryloyl]-5-chloroindole 

A procedure similar to that described in step (4) of Example 1 was repeated), but using 1 -phenethyl- 
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4-piperidinecarbaldehyde [prepared as described in step (1), above] instead of 1 -benzyl-4-piperidinecar- 
baldehyde, in relative proportions similar to those used in that Example, to obtain the title compound as 
an oil, with an Rf value of 0.60, using a 9 : 1 by volume mixture of methylene chloride and methanol as 
developing solvent 

EXAMPLE 38 

1-Methyl-3-[3-(1-phenethyM"plperidyl)proptonyl]^-chioroindole (Compound No. 1-224) 

A procedure similar to that described in Example 2 was repeated, but using 1 -met hy1-3-[3-(1 -phenet hyt- 
4-piperidyl)acryloyl)-6-chloroindole [prepared as described in Example 37] instead of 1 -methyl -3-[3-(1- ben zyV- 
4-piperidyl)acryloyl]indole, in relative proportions simflar to those used in that Example, to obtain the title com- 
pound, melting at 129-131°C. 

EXAMPLE 39 

1-Methyi-3-[3-(1-phenethyl-4-piperidyl)acry1oy^6-cNoroindole (Compound No. 1-225) 

A procedure similar to that described in Example 37 was repeated, but using d-chloro-1 -methyl indole in- 
stead of 3-acetyi-5-chJoro-1-met hylindole, in relative proportions similar to those used in that Example, to ob- 
tain the title compound as an oil, with an Rf value of 0.43, using a 9 : 1 by volume mixture of methylene chloride 
and methanol as developing solvent. 

EXAMPLE 40 

1-Methyl-3-[3-(1-phenethyl-4-piperidyl)propionyl]-6-chlorolndole (Compound No. 1-226) 

A procedure similar to that described in Example 2 was repeated, but using 1 - met hyl-3-[3-(1 -phenet hyf- 
4-piperidyl)acryloyl]-6-chloroindole [prepared as described in Example 39] instead of 1-methyl-3-[3-(1-benzyl- 
4-piperidyf)acryloyl]indole, in relative proportions simflar to those used in that Example, to obtain the title com- 
pound, melting at 179-180°C (with decomposition). 

EXAMPLE 41 

1 -Met hyl-3-[3-(1 -phenet hyl-4-piperidyl)acryloyi]-5-met hoxyindole (Compound No. 1-227) 

A procedure similar to that described in Example 37 was repeated, but using 5- methoxy-1 -met hylindole 
instead of 3-acetyl-5-chloro-1 -met hylindole, in relative proportions similar to those used in that Example, to 
obtain the title compound as an oil, with an Rf value of 0.65, using a 9 : 1 by volume mixture of methylene 
chloride and methanol as developing solvent 

EXAMPLE 42 

1-Methyl-3-[3-(1-phenethyl-4-piperidyl)propionyl]-5-methoxyindole (Compound No. 1-228) 

A procedure similar to that described in Example 2 was repeated, but using 1 -met hyl-3-[3-(1 -phenet hyf- 
4-piperidyl)acryloyl]-5- met hoxyindole [prepared as described in Example 41] instead of 1 -methyl- 3-[3-(1-ben- 
zyl-4-piperidyl)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the title 
compound as an oil, with an Rf value of 0.56, using a 9 : 1 by volume mixture of methylene chloride and me- 
thanol as developing solvent 

EXAMPLE 43 

1-Methyl-3-[3-(1-phenethyl-4-piperidyl)acryloyl}-5-methoxyindole hydrochloride (Compound No. 1-229) 

A procedure similar to that described in Example 3 was repeated, but using 1 -met hyl-3-[3-(1 -phenet hyl- 
4-piperidyl)acryloyl]-5- met hoxyindole [prepared as described in Example 42] instead of 1 -imethyl-3-[3-(1-ben- 
zyl-4~piperidyf)propionyl]indole, in relative proportions similar to those used in that Example, to obtain the title 
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compound as an amorphous solid, with an Rf value of 0.50, using a 9 : 1 by volume mixture of methylene chlor- 
ide and methanol as developing solvent 

EXAMPLE 44 

1-Methyl'3-{3^1-(3-chlorophenyl)ethyM^iperidyl]propionyl}indole (Compound No. 1-236) 

A procedure similar to that described in Example 1 7 was repeated, but using 2-(3-cWorophenyl)et hyl trif late 
instead of 3-fluoro benzyl bromide, in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.51, using a 9 : 1 by volume mixture of methylene chloride and 
methanol as developing solvent 

EXAMPLE 45 

1-Methyl-3-{3-{1-(3-chlorophenyl)ethyM-piperidyl1propionyl>indole (Compound No. 1-239) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyi-3-(3-{1-(3-chloro- 
pheny!)ethyM-pipeddyl]-propionyf}indole [prepared as described in Example 44] instead of 1-methyl-3-[3-(1- 
benzyl-4-piperidyl)acryloyl]indole. in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil. 

EXAMPLE 46 

1-Methyl-3-{3H[1-(3-chlorophenyl)ethyl-4-pipeiidyllpropionylHndole hydrochloride (Compound No. 1-243) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-S-f3-[1-(3-chloro- 
phenyl)ethyM-pipefidyl]-propionyl}indole [prepared as described in Example 45] instead of 1-methyl-3-[3-(1- 
benzyl-4-piperidyl)propionyl]indole, in relative proportions similar to those used in that Example, to obtain the 
title compound as an amorphous solid, with an Rf value of 0.51, using a 9 : 1 by volume mixture of methylene 
chloride and methanol as developing solvent 

EXAMPLE 47 

1-Methyl-3-{3^1-(3-trrfluoromethylp^ (Compound No. 1-244) 

A procedure similar to that described in Example 17 was repeated, but using 2-(3-trifluoromethylphenyl)- 
ethyl triflate and 1 -methyl In dole as starting materials, in relative proportions similar to those used in that Ex- 
ample, to obtain the title compound as an oil. 

EXAMPLE 48 

1 -Met h yl-3-{3-[1 -(3-trifluoromet hylphenyQet h yl -4-piperidyl]propionyl) indole (Compound No. 1-245) 

A procedure similar to that described in Example 17 was repeated, but using 2-(3-trifluoromethylphenyl)- 
ethyl triflate and 1 -methyl in dole as starting materials, in relative proportions similar to those used in that Ex- 
ample, to obtain the title compound as an oil, with an Rf value of 0.54, using a 9 : 1 by volume mixture of me- 
thylene chloride and methanol as developing solvent. 

EXAMPLE 49 

1-Methyl-3-{3-[1-(3-trifluoromethylphenyl)ethyl^piperidyl]propionyl)indole hydrochloride (Compound No. 1- 
246) 

A procedure similar to that described in Example 3 was repeated, but using 1 -met hyl-3-{3-[1 -(3-trifluoro- 
met hylphenyl)ethyl-4-piperidyl]propionyQindole [prepared as described in Example 48] instead of 1-methyl-3- 
[3-(1-benzyl-4-piperidyl)propionyl]indoie, in relative proportions similar to those used in that Example, to obtain 
the title compound as an amorphous solid, with an Rf value of 0.54, using a 9 : 1 by volume mixture of methylene 
chloride and methanol as developing solvent 
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EXAMPLE 50 

1-Ethyl-3-[3-(1-phenethyl-4-piperidyl)acryk>yflindole (Compound No. 1-247) 

5 A procedure simflar to that described in Example 37 was repeated, but using 1-ethylindole instead of 3- 

acetyl-5-chloro-1 -methyl indole, in relative proportions similar to those used In that Example, to obtain the title 
compound as an oil, with an Rf value of 0.59, using a 9 : 1 by volume mixture of methylene chloride and me- 
thanol as developing solvent 

10 EXAMPLE 51 

1-Ethyl-3-[3-(1-phenethyl-4-piperidyl)propionyl]indole (Compound No. 1-248) 

A procedure similar to that described in Example 2 was repeated, but using 1-ethyl-3-[3-(1-phenethyl-4- 
15 piperidyl)acryloyl] indole [prepared as described in Example 50] instead of 1-methyl-3-[3-(1-benzyl-4-piperi- 
dyl)acryloyl] indole, in relative proportions similar to those used in that Example, to obtain the title compound 
as an oil, with an Rf value of 0.45, using a 9 : 1 by volume mixture of methylene chloride and methanol as 
developing solvent 

20 EXAMPLE 52 

1-Ethyl-3-[3-(1-phenethyl-4-piperidyl)propionyl]indole hydrochloride (Compound No. 1-249) 

A procedure similar to that described in Example 3 was repeated, but using 1-ethyl-3-[3-(1-phenethyl-4- 
25 piperidyf)propionyi]indole [prepared as described In Example 51] instead of 1-methyl-3-[3-{1-benzyl-4-piperi- 
dyl)propionyl]indole, in relative proportions similar to those used in that Example, to obtain the title compound 
as an oil, with an Rf value of 0.45, using a 9 : 1 by volume mixture of methylene chloride and methanol as 
developing solvent 

30 EXAMPLE 53 

1-Methyl-3-[6-(N-methyl-N-benzylamino)hexanoyl]indole (Compound No. 1-250) 

53(1) 1-Methyl-3-(6-bromohexanoyl)indole 
35 A procedure similar to that described in step (1) of Example 1 was repeated, but using 6-bromohex- 

anoyl chloride and 1 -methyl indole as starting materials, in relative proportions similar to those used in that 

Example, to obtain the title compound, melting at 63-64°C. 

53(2) 1-Methyl-3-[6-(N-methyl-N-benzylamino)hexanoyl]indole 

A mixture of 1 g of 1 -met hyl-3-(6-bromohexanoyl)- Indole [prepared as described in step (1)], 0.7 g of 
40 N-methyl-N-benzyl amine and 0.3 g of potassium iodide in 20 ml of tetrahydrofuran was heated under reflux 

for 8 hours. The solvent was then removed from the reaction mixture by distillation under reduced pressure, 

after which the residue was diluted with 5 ml of water and the resulting solution was extracted with ethyl 

acetate. The extract was then dried over anhydrous sodium sulphate, and the solvent was removed by 

distillation under reduced pressure. The residue was purified by silica gel column chromatography, using 
45 a gradient elution method, with mixtures of ethyl acetate and hexane in proportions of from 1 : 9 to 10 : 0 

by volume as the eluent. to give 1.1 g of the title compound as an oil, with an Rf value of 0.31, using a 1 : 

1 by volume mixture of ethyl acetate and hexane as developing solvent 

EXAMPLE 54 

60 

1-Methyl-3-[6-(N-ethyl-N-benzylamino)hexanoyl]indole (Compound No. 1-251) 

A procedure similar to that described in Example 53 was repeated, but using 1 -methyl -3- (6-bromohexa- 
noyl)-indole and N-ethyl-N-benzylamine as starting materials, in relative proportions similar to those used in 
55 that Example, to obtain the title compound as an oil, with an Rf value of 0.30, using a 1 : 1 by volume mixture 
of ethyl acetate and hexane as developing solvent. 
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EXAMPLE 55 

1-Methyl-3-[6-(2>tetrahydroisoquinolyl)hexanoyqindole (Compound No. 1-261) 

A procedure similar to that described in Example 53 was repeated, but using 1-methyl-3-(6-bromohexa- 
noyl)-indofe and tetrahydrolsoqu incline as starting materials, in relative proportions similar to those used in 
that Example, to obtain the title compound as an oil, with an Rf value of 0.45, using a 1 9 : 1 by volume mixture 
of ethyl acetate and methanol as developing solvent 

EXAMPLE 56 

1-Methyl-3-[6-(2-tetrahydroisoquiri^ (Compound No. 1-262) 

A procedure similar to that described in Example 3 was repeated, but using 1 -methyl -3- [6-{2-tetrahyd roh 
soquindyl)hexanoyl]indole [prepared as described in Example 55] instead of 1 -met hyl-3-[3-(1 -benzyl-4- pipe r- 
idyOpropionyQindole, in relative proportions similar to those used in that Example, to obtain the title compound 
as an amorphous solid, melting at 174-1 75°C. 

EXAMPLE 57 

1-Methyl-3-[6-(1-indoly0hexanoyl1indole (Compound No. 1-265) 

A procedure similar to that described in Example 53 was repeated, but using 1-methyl-3-(6-bromohexa- 
noyl)-indole and indoline as starting materials, in relative proportions similar to those used in that Example, 
to obtain the title compound as an oil, with an Rf value of 0.40, with a 1 : 1 by volume mixture of ethyl acetate 
and hexane as developing solvent 

EXAMPLE 58 

1-Methyl-3-[6-(1-indolyl)hexanoy1]indole hydrochloride (Compound No. 1-266) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-[6-(1 -indolyl)-hex- 
anoyQindole [prepared as described in Example 57] instead of 1 -methyl- 3-[3-<1-benzy M-piperidyl)-propio- 
nyl]indole, in relative proportions similar to those used in that Example, to obtain the title compound as an amor- 
phous solid, melting at 169-170°C. 

EXAMPLE 59 

1-Methyl-3-[6-(N-phenethylamlno)hexanoyi]indole (Compound No. 1-267) 

A procedure similar to that described in Example 53 was repeated, but using 1-methyl-3-(6-bromohexa- 
noyQ-indde and N-phenethylamine as starting materials, in relative proportions similar to those used in that 
Example, to obtain the title compound as an oil, with an Rf value of 0.30, using a 9 : 1 by volume mixture of 
ethyl acetate and hexane as developing solvent. 

EXAMPLE 60 

1-Methyl-3-[6-(1-phenethylamino)hexanoyl]indole hydrochloride (Compound No. 1-268) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-[6-(1-phenethy»- 
amino)hexanoyl]indole [prepared as described in Example 59] instead of 1-methyi-3-[3-(1-benzyl-4-piperidyl)- 
propionyQindole, in relative proportions similar to those used in that Example, to obtain the title compound as 
an amorphous solid, melting at 172-173°C. 
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EXAMPLE 61 

1"Methyl-3-[&-(3,4^imethoxyphenethy1)hexanoyr|indole (Compound No. 1-269) 

5 A procedure similar to that described in Example S3 was repeated, but using 1-methyl-3-(6-bromohexa- 

noyi)-lndoie and 3,4-dfmethoxyphenethylamine as starting materials, in relative proportions similar to those 
used in that Example, to obtain the title compound as an oil, with an Rf value of 0.50. using a 9 : 1 by volume 
mixture of ethyl acetate and methanol as developing solvent 

10 EXAMPLE 62 

1-Methyl-3-[6-(3.4^imetrioxyphenethyl)hexartoyr|indole hydrochloride (Compound No. 1-270) 

A procedure similar to that described in Example 3 was repeated, but using 1 -methyl-3-[6-(3,4-dimet hox- 
15 yphenethyl)hexanoyl]indole [prepared as described in Example 61] instead of 1 -methyl-3-[3~(1-benzyi-4-piper- 
idyl)propionyl] indole, in relative proportions similar to those used in that Example, to obtain the title compound 
as an amorphous solid, melting at 226-22 7° C. 

EXAMPLE 63 

20 

1 -Met hyl -3-[6-(2.4-dichlorobenzyl)hexanoyl]ind ole (Com pound No. 1-295) 

A procedure similar to that described in Example S3 was repeated, but using 1-methyl-3-(6-bromohexa- 
noyfyindole and 2,4-dichlorobenzylamine as starting materials, in relative proportions similar to those used in 
25 that Example, to obtain the title compound as an oil, with an Rf value of 0.33. using a 9 : 1 by volume mixture 
of ethyl acetate and methanol as developing solvent. 

EXAMPLE 64 

30 1-Methyl-3-[6-(2,4-dichlorobenzyl)hexanoylIindole hydrochloride (Compound No. 1-296) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-[6-(2,4-dichloro- 
benzyl)hexanoyt]indole [prepared as described in Example 63] instead of 1-methyi-3-[3-(1-benzyl-4-piperi- 
dyl)propionyt]indole ( in relative proportions similar to those used in that Example, to obtain the title compound 
35 as an amorphous soi id. melting at 1 62-1 83°C. 

EXAMPLE 65 

1-Methyl-3-[4-(N-methyl-N-benzylamlno)phenylacetyl1indole (Compound No. 1-271) 

40 

65(1) 1-Methyl~a-(4~nitrophenylacetyl)indole 

A procedure similar to that of step (1) of Example 1 was repeated, but using 4-n Itrophenyl acetyl chlor- 
ide and 1-methyiindole as starting materials, in relative proportions similar to those used in that Example, 
to obtain the title compound as an oil, with an Rf value of 0.50. using a 1 : 1 by volume mixture of ethyl 

45 acetate and hexane as developing solvent 

65(2) 1-Methyl-3-(4-aminophenylacety1)indole 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-(4-nitrophe- 
nylacetyl)indoie [prepared as described in step (1)] instead of 1-methyl-3-[3-(1-benzyl-4-piperidyl)acryl- 
oyflindole, in relative proportions similar to those used in that Example, to obtain the title compound as 

50 an oil, with an Rf value of 0.50, using ethyl acetate as developing solvent 

65(3) 1-Methyl-3-[4-(benzylarrrino)phenylacetyrjindole 

1 g of benzaldehyde and 0.5 g of sodium borohydride were added to a solution of 1 g of 1-methyl-3- 
(4-aminophenylacetyl)indole [prepared as described in step (2)] in 20 ml of methanol, and the resulting 
mixture was stirred overnight at room temperature. The solvent was then removed from the reaction mix- 

55 ture by distillation under reduced pressure. After this, the residue was mixed with 5 ml of water, and the 

aqueous mixture was extracted with ethyl acetate. The extract was then dried over anhydrous sodium sul- 
phate, and the solvent was removed by distillation under reduced pressure. The residue was purified by 
silica gel column chromatography, using a gradient elution method, with mixtures of ethyl acetate and hex- 
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ane in proportions of from 1 : 9 to 10 : 0 by volume as the eluent, to give 0.7 g of the title compound as 
an ofl. with an Rf value of 0.50, using a 1 : 1 by volume mixture of ethyl acetate and hexane as developing 
solvent 

65(4) 1-Methyl-3-[4^(N-methyl-N-benzylamino)phenylacetyi)indole 
5 0.3 g of methyl iodide and 1 g of silver carbonate were added to a solution of 0.3 g of 1-methyl-3-[4- 

(benzy!amino)phenylacetyl]Indole [prepared as described In step (3)] in 5 mi of dlmethyrformamide, and 
the resulting mixture was stirred overnight at room temperature, after wh ich it was filtered. The filtrate was 
mixed with 15 ml of water, and the aqueous mixture was extracted with ethyl acetate. The extract was then 
dried over anhydrous sodium sulphate, and the solvent was removed by distillation under reduced pres- 
to sure. The residue was purified by silica gel column chromatography, using a gradient elution method, with 
mixtures of ethyl acetate and hexane in proportions of from 1 : 9 to 10 : 0 by volume as the eluent, to give 
0.1 5 g of the title compound as an oil, with an Rf value of 0.48, using a 1 : 1 by volume mixture of ethyl 
acetate and hexane as developing solvent 

15 EXAMPLE 66 

1-Methyl-3-[4-(N-methyl-N-benzyiamino)phenylacetyl]indole hydrochloride (Compound No. 1-272) 

A procedure similar to that described in Example 3 was repeated, but using 1 -methyl- 3-[4-(N-methy1-N- 
20 benzylamino)phenyiacetyl]indole [prepared as described in Example 65] instead of 1-methyl-3-[3-(1-benzyl- 
4-piperidyt)propk>ny1]indole, in relative proportions simQarto those used in that Example, to obtain the title com- 
pound as an amorphous solid. 

EXAMPLE 67 

25 

1-Methyl-3-[3-(4-piperidyl)pfopionyl]indole hydrobromide (Compound No. 1-274) 

67(1) S-Benzyioxycai1)onyl-1,4^dioxa-8-aza3piro[4.5Wecane 

A procedure similar to that described in step (1) of Example 17 was repeated, but using benzyl chlor- 
30 ofbrmate and 1 ,4-dioxa-8-azaspiro{4.5]decane as starting materials, in relative proportions similar to those 

used in t hat Example, to obtain t he title compound as an ofl, with an Rf value of 0.59, using a 1 : 1 by volume 
mixture of ethyl acetate and hexane as developing solvent 
67(2) 1-Benzyloxycarbonyl-4-piperidinone 

A procedure similar to that described in step (2) of Example 17 was repeated, but using 8-benzylox- 
35 ycarbonyl-1,4-dioxa-d-azaspiro{4.5]decane [prepared as described in step (1)], instead of 8-(3-fluoroben- 

zyl)-1,4-dioxa-8-azaspiro[4.5]decane, in relative proportions similar to those used in that Example, to ob- 
tain the title compound as an ofl, with an Rf value of 0.51, using a 1 : 1 mixture of ethyl acetate and hexane 
as developing solvent 

67(3) 1-Benzyloxycarbonyl-4-methoxymethylenepiperidine 
40 A procedure similar to that described in step (3) of Example 17 was repeated, but using 1-benzylox- 

ycarbonyl-4-piperidinone [prepared as described in step (2)] instead of 1-(3-fiuorobenzyl)-4-piperidinone. 

in relative proportions similar to those used in that Example, to obtain the title compound as an ofl. 

67(4) 1-Benzyloxycarbonyl-4-piperidinecarbaldehyde 

A procedure similar to that described in step (4) of Example 17 was repeated, but using 1-benzylox- 
45 ycarbonyl-4-methoxymethylenepiperidine [prepared as described in step (3)] instead of 1-(3-fluoroben- 

zy1)-4-methoxymethylenepiperidine, in relative proportions similar to those used in that Example, to obtain 

the title compound as an oil. 

67(5) 1-Methyl-3-[4-(1-benzyloxycarbonyl-4-piperidyl)-propionyl]indole 

A procedure similar to that described in step (5) of Example 17 was repeated, but using 1-benzylox- 
50 ycarbonyl-4-piperidinecarbaldehyde [prepared as described in step (4)] and 1- methyl indole as starting ma- 

terials, in relative proportions similar to those used in that Example, to obtain the title compound as an ofl. 
87(6) 1-Methyl-3-[4^(1-berizylc>xycarbonyl-4-piperidyi)propionyl]indole 

A procedure similar to that described in Example 2 was repeated, but using 1 -methyl- 3-[4-(1- be nzy- 
loxycarbonyl-4-piperidyl)propionyl]indole [prepared as described in step (5)] instead of 1-methyl-3-[3~(i- 
55 benzyl-4-piper1dyl)acryloy1]indoie, in relative proportions similar to those used in that Example, to obtain 

the title compound as an oil. 
67(7) 1-Methyl-3-[3-(4-piperidyl)propionyl1indole 

4 g of 1-methyl-3-[4-(1-benzyloxycart)onyl-4-piperidyl)propionyllindole [prepared as described in step 
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(6)] were dissolved, under an atmosphere of nitrogen, in 5 ml of a 30% solution of hydrogen bromide in 
acetic acid, and the solution was stirred at room temperature for 30 minutes. At the end of this time, the 
solvent was removed by distillation under reduced pressure to obtain 3.4 g of the title compound as an ofl, 
having an Rf value of 0.08, using a 9 : 1 by volume mixture of methylene chloride and methanol as devel- 
5 oping solvent 

EXAMPLE 68 

j-MeUTyl^ (Compound No. 1-327) 

10 

68(1) 1- Met hyl-^propionyl indole 

A procedure similar to that described in step (1) of Example 1 was repeated, but using 1-met hylindole 
and propionyl chloride as starting materials, in relative proportions similar to those used in that Example, 
to obtain the title compound as an oil. 
is 68(2) 1-Methyl-3-r>(1-benzyl-4-piperidyl)"2-rnethylacryloyl]indole 

A procedure similar to that described in step (4) of Example 1 was repeated, but using 1-methyl-3- 
propionylindole [prepared as described in step (1 )] and 1 -benzyl-4-piperidinecarbaldehyde as starting ma- 
terials, in relative proportions similar to those used in that Example, to obtain the title compound as an oil. 

20 EXAMPLE 69 

1 -Met h yl-3-[3-(1 -benzyl-4-piperidyl)-2-methylpropionyl]indole (Compound No. 1-328) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyt-3-[3-(1-benzyl-4-pi- 
25 peridyl}-2-methylacryioy!]indole [prepared as described in Example 68] instead of 1 -met hyl-3-[3-(1 -benzyl -4- 
piperidyl)acryloyl]indole in relative proportions similar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.45, using a 9 : 1 by volume mixture of methylene chloride and methanol 
as developing solvent 

so EXAMPLE 70 

1-Methyl-3-[3-(1-benzyl-4-piperidyl)-1-hydroxypropyriindole (Compound No. 1-275) 

0.3 g of sodium borohydride was added to a solution of 1 g of 1-met hyi-3-{3-<1- benzyl -4- piperidy I) pro pio- 
35 nyl]indole [prepared as described in Example 2] in 1 0 ml of methanol, at room temperature and whilst stirring. 
The resulting mixture was stirred for 3 hours, after which 3 rrd of water were added to the mixture. The methanol 
was removed from the mixture by distillation under reduced pressure, after which the residue was extracted 
with ethyl acetate. The extract was then dried over anhydrous sodium sulphate, and the solvent was removed 
by distillation under reduced pressure. The residue was then purified by silica gel column chromatography, us- 
40 ing a gradient elution method, with mixtures of ethyl acetate and methanol in proportions of from 1 : 9 to 10 : 
0 by volume as the eluent to give 0.71 g of the title compound, having an Rf value of 0.21, using a 9 : 1 by 
volume mixture of methylene chloride and methanol as developing solvent 

EXAMPLE 71 

1-Methyl-3^[6-(N-ethyl-N-benzylamino)hexanoyl]indole-hydrochloride (Compound No. 1-286) 

A procedure similar to that described in Example 3 was repeated, but using 1 -methyl -3-[6-(N-ethyl-N- ben- 
zyl amino) hexanoyl] indole [prepared as described in Example 54] instead of 1 -methyl- 3-[3-(1 -be nzyl-4-piperi- 
50 dyl) propionyl] indole, in relative proportions similar to those used in that Example, to obtain the title compound, 
melting at 125-1 26°C. 

EXAMPLE 72 

55 1-Methyl-3-{6-[N-methyl-N-phenethylamino]hexanoy1}indole (Compound No. 1-287) 

A procedure similar to that described in Example 53 was repeated, but using 1-methyl-3-(6-bromohexa- 
noyl)indole and N-methyl-N-phenethyl amine as starting materials, in relative proportions similar to those used 
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in that Example, to obtain the title compound as an oil, with an Rf value of 0.21 . using ethyl acetate as devel- 
oping solvent 

EXAMPLE 73 

1-Methy(-3-{6-[N-methyt-N^henethylamino]hexanoyj>indoie hydrochloride (Compound No. 1-288) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-{6-(N-methyl-M- 
p hen ethyl )amino]hexanoyf) indole [prepared as described in Example 72] instead of 1 -methyl -3-{3-{1- ben zyl- 
4-pIperidyi)proplonyl]lndole, in relative proportions simQarto those used in that Example, to obtain the title com- 
pound as an amorphous solid, with an Rf value of 0.23, using a 9 : 1 by volume mixture of ethyl acetate and 
methanol as developing solvent. 

EXAMPLE 74 

1-Methyl-3-[6-(N-adamantyl-N-met^ No. 1-289) 

A procedure similar to that described in Example 53 was repeated, but using 1-methyl-3-(6-bromohexa- 
noyi)indoie and N^adamantyl-N-methylamine as starting materials, in relative proportions similar to those used 
in that Example, to obtain the title compound as an oil, with an Rf value of 0.24, using ethyl acetate as devel- 
oping solvent 

EXAMPLE 75 

1-Methyi-3-[6-(N-adamanty)-N-methylamino)hexanoyl]indole hydrochloride (Compound No. 1-290) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-[6-(N-adamantyl- 
N-methylamino)hexanoyl]indole [prepared as described in Example 74] instead of 1 - m et h y!-3-[3- ( 1 - benzyl -4- 
piperidyl)propionyl]indole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound, melting at 144-145°C. 

EXAMPLE 76 

1-Methyl-3-[6-(3,4-dimethoxybenzytamino)hexanoyl]indole (Compound No. 1-291) 

A procedure similar to that described in Example 53 was repeated, but using 1-methyl-3-(6-bromohexa- 
noyl)indole and 3,4-dimethoxybenzylamine as starting materials, in relative proportions similar to those used 
in that Example, to obtain the title compound as an oil, with an Rf value of 0.27, using ethyl acetate as devel- 
oping solvent 

EXAMPLE 77 

1-Methyl-3-[6-(3.4-dimethoxybenzyiamino)hexanoyl]»ndole hydrochloride (Compound No. 1-292) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyi-3-[6-(3,4-dimethox- 
ybenzylam in o)hexanoyl] indole [prepared as described in Example 76] instead of 1 -methyl- 3-[3-(1 -benzyl-4-pi- 
pe ridy I) pro pionyl] indole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound, melting at 99-1 Q0°C. 

EXAMPLE 78 

1-Methyl-3-{6-[N-methyl-N-(3,4-dimethoxybenzyl)amino3hexanoyl}indole (Compound No. 1-293) 

A procedure similar to that described in Example 53 was repeated, but using 1-methyl-3-(6-bromohexa- 
noyl)indoie and N-methy1-N-(3 f 4-dimethoxybenzyl)amine as starting materials, in relative proportions similar 
to those used in that Example, to obtain the title compound as an oil, with an Rf value of 0.30, using ethyl 
acetate as developing solvent 
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EXAMPLE 79 

1-Methyl-3-{6HN-^thyl-N-(3,4^imetho hydrochloride (Compound No. 1- 

294) " 

A procedure simDar to that described In Example 3 was repeated, but using 1 - me t hyl- 3-{6-{N -met h yl -N- 
(3,4-dimethoxybenzyl)amlno]hexarK>yl}indoIe [prepared as described in Example 78] instead of 1 -met hyl -3- [3- 
(1-benzy1-4-piperfdyl)proplonyl]indole, in relative proportions similar to those used in that Example, to obtain 
the tide compound as an oil, with an Rf value of 0.20, using ethyl acetate as developing solvent. 

EXAMPLE 80 

1-Methyl-3-{6-[N-methyl-N-(Z4-dichloropenzyl)amino]hexanoyi}indoie (Compound No. 1-295) 

A procedure similar to that described in Example S3 was repeated, but using 1 -methyl-3-(6-bromohexa- 
noyl)indole and N-methyi-N-(2,4-dichlorobenzyl)amine as starting materials, in relative proportions similar to 
those used in that Example, to obtain the title compound as an oil. with an Rf value of 0.28, using ethyl acetate 
as developing solvent 

EXAMPLE 81 

1-Methyl^6^-methyl-N-(Z4-dichlorobenzyl)amlno]hexanoyl)indole hydrochloride (Compound No. 1-296) 

A procedure simDar to that described in Example 3 was repeated, but using 1-methyl-3-{6-[N-methyl-N- 
(2 v 4-dlchiorobenzyl)amino]hexanoyl}indole [prepared as described in Example 80] instead of 1-methyl-3-[3-(1- 
benzyl-4-piperidyl)propionyl]indole, in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.22, using a 9 : 1 by volume mixture of ethyl acetate and methanol 
as developing solvent 

EXAMPLE 82 

1-Methyl-3-[3-(1-benzyl-4-piperidyi)propionyl]-5-chloroindole hydrochloride (Compound No. 1-329) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-[3-{1-benzyi-4-pi- 
peridyl)propionyl>5-chloroindo!e [prepared as described in Example 12] instead of 1-methyl-3-[3-(1-benzyl-4- 
piperidyl)propionyl]indole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound, melting at 149-150°C. 

EXAMPLE 83 

1-Methyl-3-{3-[1-(3-tnTluoromethylbenzyl>4-piperidyl]acryloyl)lndole (Compound No. 1-108) 

A procedure similar to that described in Example 17 was repeated, but using 3-trifluoromethylbenzyl bro- 
mide instead of 3-fluorobenzyl bromide, in relative proportions similar to those used in that Example, to obtain 
the title compound as an oil, with an Rf value of 0.30, using ethyl acetate as developing solvent. 

EXAMPLE 84 

1-Methyl-3-{3-[1-(3-trinuoromethylbenzyrh4-piperidyl]propionyl}indole (Compound No. 1-109) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-{3-[1-(3-trifluoro- 
methylbenzyl)-4-piperidyf]acryloy1}indole [prepared as described in Example 83] instead of 1-methyl-3-[3-(1- 
benzyl-4-piperidyl)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.22, using a 9 : 1 by volume mixture of ethyl acetate and methanol 
as developing solvent 
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EXAMPLE 85 

1-Methy»-3-{3^H3-trifluoromethylbenzyl>-4-piperidy<lpropionyl)indde hydrochloride (Compound No. 1-110) 

A procedure similar to that described in Example 3 was repeated, but using 1 -methyl -3-{3-[1-(3-trifl uoro- 
methylbenzyl)-4-piperidyl]propionyl}lndole [prepared as described in Example 84] instead of 1-methyl-3-[3-(1- 
benzyl-4-plperidyl)propionyl]indoie t In relative proportions similar to those used in that Example, to obtain the 
title compound, melting at 202-204°C. 

EXAMPLE 66 

1-Methyl»3-{3-{1-(3-chlorobenzyO-4-piperidyj]acryloyl}lndole (Compound No. 1-83) 

A procedure similar to that described in Example 17 was repeated, but using 3-chlorobenzyl bromide in- 
stead of 3-fluorobenzyl bromide, in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.30. using ethyl acetate as developing solvent 

EXAMPLE 87 

1-Methyl-3-{3-[1-(3-chlorobenzyO-4-piperidyllpropionyl}indole (Compound No. 1-84) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyt-3-{3^1-(3-chloro- 
benzyl)-4-plperldyf]acryloyl)lndole [prepared as described in Example 86] instead of 1 -methyl -3-[3-<1- ben zyl- 
4-p{peridyl)acryloyi]indole > in relative proportions simDar to those used in that Example, to obtain the title com- 
pound as an oQ, with an Rf value of 0.14, using ethyl acetate as developing solvent. 

EXAMPLE 88 

1-Methyl-3-{3-^1-(3-chjorobenzy1)-4-piperidyi] propionyl}indoie hydrochloride (Compound No. 1-85) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-[3-[1 -(3-chloro- 
benzyl )-4-piperidyl]proptonyQ indole [prepared as described in Example 87] instead of 1 -methyl -3-[3-<1- ben zy*- 
4-piperidyl)propionyl]indote, in relative proportions similar to those used in that Example, to obtain the title com- 
pound, melting at 128-129°C. 

EXAMPLE 89 

1-Methyl-3-{3-[1-(2-chlorobenzy1)-4-piperidyi] acryloyQ-5-chloroindole (Compound No. 1-300) 

A procedure similar to that described in Example 17 was repeated, but using 2-chloro benzyl bromide in- 
stead of 3-fluorobenzyl bromide, in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.21 , using ethyl acetate as developing solvent. 

EXAMPLE 90 

1-Methyi-3-{3-[1-(2-chlorobenzy1)-4-piperidyl] propionyl^S-chloroindole (Compound No. 1-299) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-(3-[1-(2-chloro- 
benzyi)-4*piperidyl]acryloyl)-5-chloroindole [prepared as described in Example 89] instead of 1 -methyl -3- [3- 
(1-benzyl-4-piperidyl)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain 
the title compound as an oil. with an Rf value of 0.23, using ethyl acetate as developing solvent. 

EXAMPLE 91 

1-Methyl-3-{3-{1-(2-chiorobenzyl)-4-piperidyl] propionyQ-S-chloroindole hydrochloride (Compound No. 1- 
301) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-(3-[1-(2-chloro- 
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benzyl)-4-piperidyOpropionyO-5-ch!oroindole [prepared as described in Example 90] instead of 1-methyl-3-[3- 
(1-benzyl-4-piperidy1)propionyl]indale, in relative proportions similar to those used in that Example, to obtain 
the title compound, melting at 164-165°C. 

EXAMPLE 92 

1-Methyl-3^41-(3^rdorobenzyQ^plperidyl]acryloyl>5-chlorolndde (Compound No. 1-303) 

A procedure similar to that described in Example 17 was repeated, but using 3-chloro benzyl bromide in- 
stead of 3-fluorobenzyt bromide, in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.24, using ethyl acetate as developing solvent 

EXAMPLE 93 

1-Methyl-3-{3-{1-(3>chlorobenzyl)-4-piperidyll propionyn-5-chloroindole (Compound No. 1-302) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-(3-{1-(3-chloro- 
berizyl)-4^piperidyQacry1oyS}-5-chloroindole [prepared as described in Example 92] instead of 1-methyl-3-[3- 
(1-benzyl-4-piperidy1)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain 
the title compound as an oil, with an Rf value of 0.25, using ethyl acetate as developing solvent 

EXAMPLE 94 

1-Methyl-3-{3-{1-(3-chiorobenzyl)-4^piperidyl] propionyQ-S-chloroindole hydrochloride (Compound No. 1- 
304) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-{3-[1-(3-chloro- 
benzyl)-4-piperidynpropioriyO-5-chloToindoIe [prepared as described in Example 93] instead of 1 -methyl -3- [3- 
(1-benzy)-4-piperidy1)propionyl]indole, in relative proportions similar to those used in that Example, to obtain 
the tide compound, melting at 164~165°C. 

EXAMPLE 95 

1 -Met hyl-3-{3-{1 -(4-cMorobenzyi)-4-piperidyl]-acryloyl]-5'Chloroindo>e (Compound No. 1-306) 

A procedure similar to that described in Example 17 was repeated, but using 4-chloro benzyl bromide in- 
stead of 3-fluorobenzyl bromide, in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.09, using ethyl acetate as developing solvent 

EXAMPLE 98 

1-Methyl-3-{3-[1-(4-chiorobenzy1)-4^piperidyl] propionyl)-5-chloroindole (Compound No. 1-305) 

A procedure similar to that described in Example 2 was repeated, but using 1-methy1-3-(3-[1-(4-chloro- 
benzyl)-4-piperidyl]acryioy0-5-chloroindole [prepared as described in Example 95] instead of 1-methyl-3-[3- 
(1-benzyl-4-piperidy1)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain 
the title compound as an oil, with an Rf value of 0.06, using ethyl acetate as developing solvent. 

EXAMPLE 97 

1-Methyl-3-{3-t1-(4-chlorobenzyi)-4-piperidyl] propionyf}-5-chloroindole hydrochloride (Compound No. 1- 
307) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-f3-[1-(4-chloro- 
benzyl)-4-piperidyrjpropionyl}-5-chloroindole [prepared as described in Example 96] instead of 1-methyl-3-[3- 
(1-benzyl-4-piperidy1)propionyl]indofe, in relative proportions similar to those used in that Example, to obtain 
the title compound, melting at 159-160°C. 
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EXAMPLE 98 

1-Methyl-3-[3>(1'benzyt-4-piperidyl)acryloyq-5-tnfluQromethylindole (Compound No. 1-59) 

A procedure similar to that described in Example 1 was repeated, but using 5-trif luoromet hyi indole instead 
of 1-methylindole, in relative proportions similar to those used in that Example, to obtain the title compound 
as an oil, with an Rf value of 0.22, using ethyl acetate as developing solvent 

EXAMPLE 99 

1-Methyl-3-[3-(1-benzyM-piperidyQ^ (Compound No. 1-60) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-[3-<1-benzyl-4-pi- 
peridyi)acryfoyl}-5-trifluoromethylindole [prepared as described in Example 98] instead of 1-methyl-3-[3-(t- 
benzy|-4-piperidyl)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.14, using ethyl acetate as developing solvent 

EXAMPLE 100 

1-MgUTyj : 3J3^ (Compound No. 1-308) 

A procedure simflar to that described in Example 17 was repeated, but using 3-acetyl-1-methyf-5-chlor- 
oindole instead of 3-acetyl-1-methylindole in proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.12, using ethyl acetate as developing solvent 

EXAMPLE 101 

1-Methyl-3-{3-[1-(3-fluorobenzyl)-4-piperioVrj propionyl}-5-chloroindole (Compound No. 1-309) 

A procedure similar to that described in Example 2 was repeated, but using 1 -met hy I -3-{3- [1 -(3-f I uoro be n- 
zyl)-4-piperidyl]acryloyl}-5-chloroindole [prepared as described in Example 100] instead of 1-methyl-3-[3-(1- 
benzyi-4-piperidyl)acryloyl]indole. in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.13, using ethyl acetate as developing solvent 

EXAMPLE 102 

1-Methyl-3-{3-[1-(2-fluorobenzyl)-4>piperidynacryloyl]-5-fluoroindoie (Compound No. 1-310) 

A procedure simflar to that described in Example 17 was repeated, but using 2-fluorobenzyl bromide in- 
stead of 3-fl uoro benzyl bromide in proportions similar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.14, using ethyl acetate as developing solvent 

EXAMPLE 103 

1-Methyl-3-{3-[1-[2-fluorobenzyl)-4-piperidyl] pro pionyt}-5-f I uoro indole (Compound No. 1-311) 

A procedure similar to that described in Example 2 was repeated, but using 1-metrryl-3-{3-[1 -(2-f luoroben- 
zyl)-4-piperidy1]acryloyi}-5-fluoroindole [prepared as described in Example 102] instead of 1-methyl-3-[3-(1- 
benzyl-4-piperidyl)acryk>yl]indoie f in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.59, using a 9 : 1 by volume mixture of methylene chloride and 
methanol as developing solvent 

EXAMPLE 104 

1-Methyl-3-{3-[1-(3-fluorobenzyl)-4-piperioyflacyyioylVS"fluoroindole (Compound No. 1-312) 

A procedure similar to that described In Example 17 was repeated, but using 3-acetyl-1 -met hyl-5-fluoro- 
indoie instead of 3-acetyl-1 -methyl indole in proportions similar to those used in that Example, to obtain the 
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title compound as an oil. with an Rf value of 0.30. using a 1 : 1 by volume mixture of ethyl acetate and hexane 
as developing solvent 

EXAMPLE 105 

1-Methyl-3-{3-C1-(3-lluorobenzyi)-4-piperidyrj proplonyl)-5-fluoroindole (Compound No. 1-313) 

A procedure similar to that described in Example 2 was repeated, but using 1 -methyl -3-{3-[1-(3-ft uoro be n- 
zyl)-4-piperidyi]acryloyi}-5-fluoroindole [prepared as described in Example 104] instead of 1-methyl-3-[3-(1- 
benzyl-4-plperidyl)acrytoyl]indole, In relative proportions similar to those used In that Example, to obtain the 
title compound, melting at 108-109°C. 

EXAMPLE 106 

1-Methyl-3-{3-{1-(3-fluorobenzyi)-4-piperidyl] propionyl)-5-fluoroindole hydrochloride (Compound No. 1-314) 

A procedure similar to that described in Example 3 was repeated, but using 1 -met hy I -3~{3- [1 - (3-f I uoro be n- 
zyl)-4-piperidyilpropionyl}-5-fluoroindole [prepared as described in Example 105] instead of 1-methyl-3-[3-(1- 
benzyM-piperidyl)propionyl]indole, in relative proportions similar to those used in that Example to obtain the 
title compound, melting at 195-1 96°C. 

EXAMPLE 107 

j-Methy\ : 3-jZ^ (Compound No. 1-317) 

A procedure simflar to that described in Example 17 was repeated, but using 4-fluorobenzyl bromide in- 
stead of 3-fluorobenzyl bromide in proportions simflar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.30, using ethyl acetate as developing solvent. 

EXAMPLE 108 

1-Methyl-3-{3-[1-(4-fluorobenzyl)-4-piperidyl] propionyl)-5-fluoroindole (Compound No. 1-318) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-{3-[1-(4-fluoroben- 
zyl)-4-piperidyl]acryloyl}-5-fluoroindole [prepared as described in Example 107] instead of 1-methyl-3-[3-(1- 
benzyl -4- piperidyl)acry1oyl] indole, in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.45, using a 9 : 1 by volume mixture of methylene chloride and 
methanol as developing solvent. 

EXAMPLE 109 

1-Methyl-3-(3-[1-(4-methoxybenzyl)-4-piperidyl] acryloyl}indole (Compound No. 1-104) 

A procedure similar to that described in Example 17 was repeated, but using 4- met hoxy benzyl bromide 
instead of 3-f luorobenzyl bromide in proportions simflar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.12, using ethyl acetate as developing solvent. 

EXAMPLE 110 

1-Methyl-3-{3-[1-(4-methoxybenzyl)-4-piperidyl]propionyl)indole (Compound No. 1-105) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-(3-[1-(4-methox- 
ybenzyl)-4-piperidyl]acryloyl}indole [prepared as described in Example 109] instead of 1 -methyl- 3-[3-(1 -ben- 
zyl -4-piperidyl)acryloyl]indole, In relative proportions similar to those used in that Example, to obtain the title 
compound as an oil, with an Rf value of 0.61, using a 10 : 1 by volume mixture of methylene chloride and me- 
thanol as developing solvent. 
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EXAMPLE 111 

1-Methyl-3-{3-{1-(3,4-dlmethQxybenzy1>4-piperidyl] acryloyl}indole (Compound No. 1-330) 

A procedure similar to that described in Example 17 was repeated, but using 3.4-dimethoxybenzyl bromide 
instead of 3-fluorobenzyl bromide in proportions similar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.11, using ethyl acetate as developing solvent 

EXAMPLE 112 

1-Methyl-3-{3-[1-<3.4-dinrothoxypenzyl>4-piperidyl] propk>nyl}indoie (Compound No. 1-331) 

A procedure similar to that described in Example 2 was repeated, but using 1-rnethyl-3-{3-[1-(3,4-dime- 
thoxybenzyl)-4-piperidyl]acryloyl}indo!e [prepared as described in Example 111] instead of 1-methyl-3-[3-(1- 
benzyl-4-piperidyl)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.37, using a 10 : 1 by volume mixture of methylene chloride and 
methanol as developing solvent. 

EXAMPLE 113 

1-Methyl-3-{3-[1-(3-fluorophenethyl)-4-piperidyl] acryloyi]-5-fluoro indole (Compound No. 1-322) 

A procedure similar to that described in Example 17 was repeated, but using 3-fluorophenethyl bromide 
instead of 3-fluorobenzyl bromide in proportions similar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.13, using ethyl acetate as developing solvent 

EXAMPLE 114 

1-Methyl-3-{3-[1-(3-fluorophenylethyl)-4-piperidyi] propionyi)-5-fluoroindole (Compound No. 1-323) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-{3-[1-(3-fluorophe- 
nyiethyi)-4-piperiayl]acryloyl)-5-f!uoroindole [prepared as described in Example 113] instead of 1-methyl-3-[3- 
(1-benzyl-4-piperidy1)acryloyi]indole, in relative proportions similar to those used in that Example, to obtain 
the title compound as an amorphous solid, with an Rfvalue of 0.44, using a 9 : 1 by volume mixture of methylene 
chloride and methanol as developing solvent 

EXAMPLE 115 

1-Methyl-3-[3-(1-phenethyl-4-piperidyl)propionyl]indoie hydrochloride (Compound No. 1-324) 

A procedure similar to that described in Example 3 was repeated, but using 1 -met hyl-3-[3-(1 -phenet hyi- 
4-piperidyl)propionyl]indole [prepared as described in Example 36] instead of 1 -met hyl-3-[3-(1 -benzyM-piper- 
idyl)propionyQindole, in relative proportions similar to those used in that Example, to obtain the title compound, 
melting at 207-208°C. 

EXAMPLE 116 

1 -Met h yl-3-[3-( 1 - benzyM-piperidyl)acryloyl]indazole (Com pou nd No. 2-1) 

A procedure similar to that described in step (4) of Example 1 was repeated, but using 3-acetyl-1-methy- 
lindazole [prepared as described in step (c) of Preparation 1] instead of 1 -met hyl-3-acetyl indole, in relative pro- 
portions similar to those used in that Example, to give 3.1 g of the title compound as an oil, with an Rfvalue 
of 0.65, using ethyl acetate as developing solvent 
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EXAMPLE 117 

1-Methyl-3-[3-(1-benzyl-4-piperidyl)propionyf]indazole (Compound No. 2-2) 

A procedure similar to that described in Example 2 was repeated, but using 1 -methyl- 3-{3-(1 -benzyl-4-pj- 
peridyl)acrytoyl]indazole [prepared as described in Example 116] instead of 1 -methyl-3-[3-(1-benzyi-4-piperi- 
dyl)acryloyl]lndole. in relative proportions similar to those used in that Example, to give 0.9 g of the title com- 
pound as an oil, with an Rf value of 0.40, using ethyl acetate as developing solvent 

EXAMPLE 118 

1-Methyl-3-[3-(1-benzyt-4-piperidyi)propionyl]indazole hydrochloride (Compound No. 2-3) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-[3-(1-benzyl-4-pi- 
peridyl)propionyf]indazole [prepared as described in Example 117] instead of 1-methyl-3-[3-(1-benzyl-4-piper- 
idy1)propionyl]indoJe. in relative proportions similar to those used in that Example, to obtain 0.21 g of the title 
compound. 

EXAMPLE 119 

1-Methyl-3-{3-{1-(2-cMorobenzyl)^p (Compound No. 2-94) 

A procedure similar to that described in Example 17 was repeated, but using 2-chloro benzyl bromide in- 
stead of 3-fluorobenzyl bromide in step (1) of that Example, and 1-methyl-3-acetylindazole [prepared as de- 
scribed in Preparation 3] instead of i-methyi-3-acetylindole in step (5) of that Example, in relative proportions 
similar to those used in that Example, to obtain the title compound as an oil, with an Rf value of 0.3, using 
ethyl acetate as developing solvent 

EXAMPLE 120 

1-Methyl-3-{3-{1-(2-chloroberizyO-4-piperidyl]propionyl}indazole (Compound No. 2-95) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-(3-[1-(2-chloro- 
benzylH-piperidyflacryloyfjindazole [prepared as described in Example 119] instead of 1 -methyl- 3-[3-(1- ben- 
zyl -4~piperidyl)acryloyl]indole. in relative proportions similar to those used in that Example, to give 0.9 g of 
the title compound as an oil, with an Rf value of 0.65, using a 1 : 1 by volume mixture of ethyl acetate and 
hexane as developing solvent. 

EXAMPLE 121 

1-Methyi-3-{3-[1-(2-chiorobenzy1)-4-piperidyl]propionyl}indazole hydrochloride (Compound No. 2-96) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-(3-(1-(2-chloro- 
benzyl)-4-piperidyQpropionyl}indazole [prepared as described in Example 120] instead of 1-methyl-3-[3-(1- 
benzyl-4-piperidyl)propionyl]indole, in relative proportions similar to those used in that Example, to obtain the 
title compound, melting at 207-208°C. 

EXAMPLE 122 

1-Methyl-3-{3-[1-(3-cMorobenzyl)-4-piperidyl]acryloyt}indazole (Compound No. 2-97) 

A procedure similar to that described in Example 17 was repeated, but using 3-chlorobenzyl bromide in- 
stead of 3-fluorobenzyl bromide in step (1) of that Example, and 1-methyl-3-acetylindazole [prepared as de- 
scribed in Preparation 3] instead of 1- met hyt-3-acetyl indole in step (5) of that Example, in relative proportions 
similar to those used in that Example, to obtain the title compound as an oil, with an Rf value of 0.32, using 
ethyl acetate as developing solvent 
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EXAMPLE 123 

1-Methyt-3-{3^1'(3-chlorobenzyl)-4-piperidyl]propiQnyl}tndazole (Compound No. 2-98) 

5 A procedure similar to that described in Example 2 was repeated, but using 1-methy!-3-[3-[1-(3-chloro- 

benzyl)-4-piper1dyl]acryloyl}indazole [prepared as described In Example 122] instead of 1 -met hyl-3-[3-(1 -ben- 
zyl -4-plperidyi)acryloyi] Indole, in relative proportions similar to these used in that Example, to obtain the title 
compound as an oil, with an Rf value of 0.40, using a 1 : 1 by volume mixture of ethyl acetate and hexane as 
developing solvent 

10 

EXAMPLE 124 

1-Methyl-3-{3-[1-(3-chjorobenzyl)-4-piperidyl]-propionyl}indazoje hydrochloride (Compound No. 2-99) 

15 A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-(3-[1-(3-chloro- 

benzyl)-4~piperidyQpropionyl)indazole [prepared as described in Example 123] instead of 1-methyl-3-[3-(1- 
benzyl-4-piperidyl)propionyl]indole, in relative proportions similar to those used in that Example, to obtain the 
title compound, melting at 186-1 88°C. 

20 EXAMPLE 125 

1 -Met hyl-3-{3-[1 -(4-crdorobenzylH~ piperidyl]acryloyl}indazole (Compound No. 2-100) 

A procedure similar to that described in Example 1 7 was repeated, but using 4-chloro benzyl bromide in- 
25 stead of 3-fluoro benzyl bromide in step (1) of that Example, and 1-methyl-3-acetylindazole [prepared as de- 
scribed in Preparation 3] instead of l-methyt-3-acetyl indole in step (5) of that Example, in relative proportions 
similar to those used in that Example, to obtain the tide compound as an oil, with an Rf value of 0.32, using 
ethyl acetate as developing solvent 

30 EXAMPLE 126 

1-Methyl-3-{3-[1-(4-chlorobenzyl)^piperidyl]propionyl}indazole (Compound No. 2-101) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-(3-[1-(4-chloro- 
35 benzyl )-4-piperidyi]acryloyl)indazole [prepared as described in Example 125] instead of 1 -methyi-3-[3-(1-ben- 
zyl-4-piperidyl)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the title 
compound as an oil, with an Rf value of 0.40, using a 1 : 1 by volume mixture of ethyl acetate and hexane as 
developing solvent 

40 EXAMPLE 127 

1-Methyl-3-{3-[1-(4-chon)bergyiM-piperidyllpropk>nyi}indazole hydrochloride (Compound No. 2-102) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-p-[1-(4-chloro- 
45 benzyl )-4-piperidyl]propionyf)indazole [prepared as described in Example 126] instead of 1-methyl-3-[3-(1- 
benzyl-4-piperidyi)propionyl]indole. in relative proportions similar to those used in that Example, to obtain the 
title compound, melting at 220-222°C. 

EXAMPLE 128 

so 

1-Methyl-3-{3-[1-(2-methoxybenzyl>4-piperidyl1acryioyl)indazole (Compound No. 2-164) 

A procedure similar to that described in Example 17 was repeated, but using 2-methoxybenzyl chloride 
instead of 3-fluorobenzyl bromide in step (1) of that Example, and 1-methyl-3-acetylindazole [prepared as de- 
55 scribed in Preparation 3] instead of 1- met hyK3-acetyl indole in step (5) of that Example, in relative proportions 
similar to those used in that Example, to obtain the title compound as an oil, with an Rf value of 0.32, using 
ethyl acetate as developing solvent 
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EXAMPLE 129 

1-Methyl-3-{3^H2-methoxybenzy1)^piperidyl]propionyt)inda2ole (Compound No. 2-165) 

A procedure similar to that described in Example 2 was repeated, but using 1 - met hyi-3-(3-[1 -(2- met hox- 
ybenzy0-4-piperidyi]acryloy1}lndazoie [prepared as described In Example 128] instead of 1-methyl-3-[3-(1- 
benzyl-4-piperidyl^crytoyl]indo!e ( In relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.30, using ethyl acetate as developing solvent. 

EXAMPLE 130 

1-Methyl-3-{3-[1-(2-methoxybenzyl>4-piperidyl]propionyi}inda2ole hydrochloride (Compound No. 2-166) 

A procedure similar to that described in Example 3 was repeated, but using 1 -methyl-3-(3-[1 -(2-met box- 
ybenzyl)-4-piperidyl]propionyl}indazde [prepared as described in Example 129] instead of 1-methyl-3-[3-(1- 
benzyl^piperidyl)propionyl]indole, in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil. 

EXAMPLE 131 

1-Methyl-3-{3-[1-(3-methoxybenzyl>4-piperidyl]acryloyl)indazole (Compound No. 2-167) 

A procedure similar to that described in Example 17 was repeated, but using 3-methoxybenzyi chloride 
instead of 3-fluorobenzyi bromide in step (1) of that Example, and 1-methyi-3-acetylindazole [prepared as de- 
scribed In Preparation 3] instead of 1 - met hyi-3-acetyl indole in step (5) of that Example. In relative proportions 
similar to those used in that Example, to obtain the tide compound as an oil, with an Rf value of 0.32, using 
ethyl acetate as developing solvent. 

EXAMPLE 132 

1-Methyl-3-{3-[1-(3-methoxybenzyi)-4-piperidyl]propionyl}indazole (Compound No. 2-168) 

A procedure similar to that described in Example 2 was repeated, but using 1 - met hyi-3-{3-[1 - (3- met hox- 
ybenzyl)-4-piperidyl]acryioyi}indazoie [prepared as described in Example 131] instead of 1-methyl-3-[3-(1- 
benzyl-4-piperidyl)acryioyl]indole, in relative proportions similar to those used in that Example, to obtain the 
title compound as an oil, with an Rf value of 0.48, using a 1 : 1 by volume mixture of ethyl acetate and hexane 
as developing solvent 

EXAMPLE 133 

1-Methyl-3-{3-[1-(3-methoxybenzyi)-4-piperidyl]propionyl}indazole hydrochloride (Compound No. 2-169) 

A procedure similar to that described in Example 3 was repeated, but using 1 -methyi-3-(3-[1 -(3-met hox- 
ybenzyi)-4-piperidyl]propionyi}indazole [prepared as described in Example 132] instead of 1-methyl-3-[3-(1- 
benzyl-4-piperidyl)propionyl]indole, in relative proportions similar to those used in that Example, to obtain the 
title compound, melting at 125-1 27°C. 

EXAMPLE 134 

1-Methyl-3-{3-[1-(4-methoxyben2yl)-4-piperidyi]acryioyl)indazole (Compound No. 2-170) 

A procedure similar to that described in Example 17 was repeated, but using 4-methoxy benzyl chloride 
instead of 3-fluorobenzyl bromide in step (1) of that Example, and 1-methyl-3-acetylindazole [prepared as de- 
scribed in Preparation 3] instead of 1-methyi-3-acetyl indole in step (5) of that Example, in relative proportions 
similar to those used in that Example, to obtain the title compound as an oil, with an Rf value of 0.43, using a 
1 : 1 by volume mixture of ethyl acetate and hexane as developing solvent 
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EXAMPLE 135 

1-Methyl-3K3^1-(4-methoxybenzy1>4-piperidyl]proptonyl}indazole (Compound No. 2-171) 

A procedure similar to that described in Example 2 was repeated, but using 1-methyl-3-{3-[1-(4-methox- 
ybenzyl)-4-piperidyl]acryloyt}4ndazole [prepared as described in Example 134] instead of 1-methyi-3-[3-(1- 
benzyl-4-piperidyl)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the 
title compound, melting at 21 2-214°C. 

EXAMPLE 136 

1-Methyi-3-{3^1-(4-methoxyben2yl>4-piperidyl]propionyl}indazoie hydrochloride (Compound No. 2-172) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-{3-[1-(4-methox- 
ybenzyl>4-piperidyl]propionyi}indazole [prepared as described in Example 135] instead of 1-methyl-3-[3-(1- 
benzyl-4-piperidy1)propionyl]indoJe, in relative proportions similar to those used in that Example, to obtain the 
title compound. 

EXAMPLE 137 

1-Methyl-3^341-(3-fluorobenzy1)-4-piperidyf]acryloyi}indazQie (Compound No. 2-71) 

A procedure similar to that described in Example 17 was repeated, but using 3-fiuorobenzyl chloride in- 
stead of 3-fluorobenzyl bromide In step (1) of that Example, and l-methyJ-3-acetylindazole [prepared as de- 
scribed in Preparation 3] instead of 1 - met hyl-3-acetyl Indole in step (5) of that Example, in relative proportions 
similar to those used in that Example, to obtain the title compound as an oil, with an Rf value of 0.32. using 
ethyl acetate as developing solvent 

EXAMPLE 138 

1-Methyl-3-{3-C1-(3-fluorobenzyi)-4-piperidy0propioyQindazde (Compound No. 2-72) 

A procedure similar to that described in Example 2 was repeated, but using 1 -met hy I -3-{3- [1 - (3-f I uoro be n- 
zyl)-4-piperidyl]acryloyl}indazole [prepared as described in Example 137] instead of 1-methyl-3-[3-(1-benzyl- 
4-piperidyi)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.30, using ethyl acetate as developing solvent. 

EXAMPLE 139 

1-Methyl-3-{341-(3-fluorobenzyi)-4-piperidy0propionyl}indazole hydrochloride (Compound No. 2-283) 

A procedure similar to t hat described in Example 3 was repeated, but using 1 -methyl -3-{3-[1- (3-f I uoro be n- 
zyl)-4-piperidyl]propionyl}indazole [prepared as described in Example 138] instead of 1-methyl-3-[3-<1-benzyl- 
4-pipertdyl)propionyl]indole f in relative proportions similar to those used in that Example, to obtain the title com- 
pound. 

EXAMPLE 140 

1-Methyl-3-[3-(1-phenethyl-4-piperidyl)acryloyl]indazole (Compound No. 2-224) 

A procedure similar to that described in Example 17 was repeated, but using phenethyl chloride instead 
of 3-fluorobenzyl bromide in step (1) of that Example, and 1 -methyl -3-acety I indazole [prepared as described 
in Preparation 1] instead of 1 -met hyi-3-acetyl indole In step (5) of that Example, in relative proportions similar 
to those used in that Example, to obtain the titie compound as an oil, with an Rf value of 0.32, using ethyl 
acetate as developing solvent. 
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EXAMPLE 141 

1 -Methyl-3-[3-(1-phenet hyl-4-piperidyl)propfonyl] indggojg (Compound No. 2-225) 

A procedure similar to that described in Example 2 was repeated, but using 1-met hy!-3-[3-(1 -phenethyt- 
4-plperidyl)acry1oy1]indazo!e [prepared as described in Example 140] instead of 1-met hyi-3-[3-<1 -benzyl-4-pl- 
peridyt)acryloyl]indole ( in relative proportions similar to those used In that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.33, using ethyl acetate as developing solvent. 

EXAMPLE 142 

1-Methyl-3-[3-(1-phenethyl-4-piperidyl)propionyl]indazole hydrochloride (Compound No. 2-226) 

A procedure similar to that described in Example 3 was repeated, but using 1-methyl-3-[3-(3-phenethyl- 
4-piperidyl)propionyl]indazole [prepared as described in Example 141] instead of 1 -met hy4-3-[3-(1 -benzyl -4- 
piperidyt)propionyl]indole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound, melting at 215°C (with decomposition). 

EXAMPLE 143 

1 -Met hyl-5-[3-(1 -benzyM-piperidyQacryloy jjindojg (Compou nd No. 1-362) 

A procedure similar to that described in Example 1 was repeated, but using 1-methyl-5-acetylindole Instead 
of 1-met hyl-3-acetyiindole, in relative proportions similar to those used in that Example, to obtain the title com- 
pound as an oil, with an Rf value of 0.15, using ethyl acetate as developing solvent 

EXAMPLE 144 

1-Methyl-5-[3-(1-benzyl-4-piperidyi)propionyl]indoie (Compound No. 1-363) 

A procedure similar to that described in Example 2 was repeated, but using 1 -methyl- 5-[3-<1 -be nzyl-4-pi- 
peridyl)acryk>yl] indole [prepared as described in Example 143] instead of 1 -met hyi-3-[3-(1 -be nzyl-4-p iperi- 
dyl)acryloyl]indole, in relative proportions similar to those used in that Example, to obtain the title compound 
as an amorphous substance, with an Rf value of 0.46, using a 9 : 1 by volume mixture of methylene chloride 
and methanol as developing solvent. 

EXAMPLE 145 

1-Methyl-5-[N-methyl-N-benzyloxycanbony1am (Com- 
pound No. 1-364) 

A procedure similar to that described in Example 1 was repeated, but using 1 -met hyl -5- IN- met hyl- N - be n- 
zyfoxy carbon ylaminomethyQ-3-acetyiindole [prepared as described in Preparation 2] instead of 1 -me thy! -3- 
acetylindole. in relative proportions similar to those used in that Example, to obtain the tide compound as an 
oil, with an Rf value of 0.09, using ethyl acetate as developing solvent 

EXAMPLE 146 

1-Methyl-5-(methylaminomethyl)-3-r3-<1-benzyl-4-piperidyl)propionyl]indde (Compound No. 1-365) 

A procedure similar to that described in Example 2 was repeated, but using 1 -met hyl -5- [N- met hyl- N - be n- 
zytoxycartK>nylaminomethy^3-[3-(1 -benzyl [prepared as described in Example 145] 

instead of 1-methyl-3-P-(1-benzyl-4-piperidyl)-acryloyl]indole. in relative proportions similar to those used in 
that Example, to obtain the title compound as an amorphous substance, with an Rf value of 0.18, using a 9 : 
1 by volume mixture of methylene chloride and methanol as developing solvent 



82 



EP 0 562 832 A1 



EXAMPLE 147 

1-Methy-5-[N-methyl-N-propai^arro (Compound No. 

1-366) 

5 

1.0 g of t-butytarrrine were added to a solution of 1.0 g of 1 -methyl- 5-{methy1am In omethyH-3-[3-(1- ben zyl- 
4-piperidyl)propk>nyflindole [prepared as described in Example 146] in 10 ml of tetrahydrofuran. 0.4 g of prop- 
argyl amine was added to the resulting mixture, whflst ice-cooling, and the mixture was stirred for 2 hours at 
room temperature. The solvent was then removed by distillation under reduced pressure, water was added to 

10 the residue and the mixture was extracted with ethyl acetate. The ethyl acetate extract was then dried over 
anhydrous sodium sulphate, the solvent was removed by distDlation under reduced pressure, and the residue 
was purified by alumina column chromatography using a gradient elution method, with mixtures of ethyl acetate 
and hexane in proportions of from 1 : 9 to 10 : 0 by volume as the eiuent. to give 0.61 g of the title compound 
as an amorphous substance, with an Rf value of 0.22. using a 9 : 1 by volume mixture of methylene chloride 

is and methanol as developing solvent 

PREPARATION 1 

1(a) I nd azol e- 3-carboxyl ic arid 

2G 11.3 g of caustic soda and then 40 g of isatine were dissolved in 180 ml of water. The resulting solution 

was cooled to 0°C, after which 70 ml of a solution of 18.8 g of sodium nitrite in water was added to the 
mixture. A solution of 50 g of concentrated sulphuric acid in 520 ml of water was then rapidly added dropwise 
to the reaction mixture, and the mixture was stirred for 15 minutes. At the end of this time, a solution of 
123 g of stannous chloride in 230 ml of concentrated hydrochloric acid was added to the mixture. The mix- 

25 ture was then stirred fori hour, heated gradually to room temperature, and then stirred for a further 1 hour. 

The solution was then filtered, and the precipitate collected. This precipitate was dissolved in water, and, 
after removal of insoluble matter, the precipitate was recrystalised from the water, to give 15.7 g of the 
tide compound, melting at 265-268°C. 
1(b) l-Methyl-indazoie-3-carboxyiic acid 

30 A solution of 1 5.7 g of indazole-3-carboxylic acid [prepared as described in step (a)] in 200 ml of dh 

methylsulphoxide was added to a suspension of 11 g of sodium hydrogencarbonate (a 55% dispersion in 
mineral oil) in 70 ml of dimethylsulphoxide. The resulting mixture was stirred at room temperature for 1 
hour. 16.6 g of methyl iodide were then added to the mixture, and the mixture was stirred for a further 2 
hours at room temperature. At the end of this time, the reaction mixture was poured into ice water, and 

35 then made acidic by the addition of a 1 N aqueous solution of hydrochloric acid. The mixture was then 

extracted with ethyl acetate and. after the ethyl acetate layer had been washed with a saturated aqueous 
solution of sodium chloride, it was dried over anhydrous sodium sulphate. The solvent was then removed 
by distillation under reduced pressure, and the residue was recrystallised from ethanoi to give 11.9 g of 
the title compound, melting at 212-213°C. 

40 1(c) 3-Acetyi-1-methylindazole 

11.9 g of 1-methyiindazole-3-carboxylic acid [prepared as described in step (b)] were dissolved in 200 
ml of tetrahydroftjran, and 45 ml of 1.5 M methyl iodide were added to the resulting solution. The mixture 
was then gradually heated to 0 9 C and, after the addition of a further 45 ml of 1.5 M methyl iodide, the 
resulting mixture was heated to room temperature. After the mixture had been stirred for 1 hour, 150 ml 

45 of a 1 N aqueous solution of hydrochloric acid were added to the solution to make it acidic, and the organic 

layer was then removed. The aqueous layer was extracted with diethyl ether, and the diethyl ether layer 
was then combined with the organic layer removed in the previous step. The resulting mixture was washed 
with a saturated aqueous solution of sodium chloride, and then dried over anhydrous sodium sulphate. 
The solvent was removed by distillation under reduced pressure, and the residue was purified over silica 

50 gel column chromatography using a gradient elution method with mixtures of ethyl acetate and hexane of 

from 1 : 9 to 10 : 0 by volume as the eiuent, to give 8.8 g of the title compound, with an Rf value of 0.55, 
using a 1 : 1 by volume mixture of ethyl acetate and hexane as developing solvent. 

PREPARATION 2 

55 

2(a) (N-Methyl)indole-4-carboxamlde 

A mixture of 6.8 g of N-methyl amine hydrochloride and 10 g of triethylamlne in 40 mi of dimethylfor- 
m amide was stirred at room temperature for 30 minutes. 8.0 g of indole- 5-carboxylto acid and 11 g of di- 
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cylohexylcarbodumlde were added to the mixture, whilst ice-coding, and the resulting mixture was stirred 
for 3 hours, at room temperature. At the end of this time, the solvent was removed by distillation under 
reduced pressure, and the residue was purified by silica gel column chromatography, using a gradient elu- 
tion method with mixtures of ethyl acetate and hexane in proportions of from 1 : 9 to 1 0 : 0 by volume as 
5 the eluent, to give 5.2 g of the title compound. This compound was used in the next step without further 

purification. 

2(b) 5- (Nl- met hytaminomethyl) indole 

5.2 g of (N-methyl)lndole-4-cartoxamide [prepared as described in step (a)] and 1 g of lithium alumi- 
nium hydride were added to 50 ml of tetrahydrofuan, and the resulting mixture was heated under reflux 

10 for 2 hours. At the end of this time. 0.5 ml of a 4 N aqueous solution of sodium hydroxide was added to 
the solution, whilst ice-cooling, and the mixture was stirred for one hour. The reaction mixture was then 
filtered over Celite (a trade mark). The filtrate was then concentrated by evaporation under reduced pres- 
sure, and the concentrate was used in the next step without further purification. 
2(c)5^(N-methyl-N-benzyloxycari>onylmethylaminomethyl)indole 

is 3.0 g of triethylamine were added to a solution of 5-(N-methylaminomethyl)indole [prepared as de- 

scribed in step (b)] in 20 ml of methylene chloride, after which 5.5 g of benzyloxychlorkJe were added, whilst 
ice-cooling. The mixture was then stirred for 2 hours at room temperature, after which the mixture was 
diluted with water and then extracted with ethyl acetate. The extract was then dried over anhydrous sodium 
sulphate, and the solvent was removed by distillation under reduced pressure. The residue was purified 

20 by silica gel column chromatography, using a gradient edition method with mixtures of ethyl acetate and 

hexane in proportions of from 1 : 9 to 10 : 1 by volume as the eluent, to give 5.1 g of the title compound, 
as an amorphous solid, with an Rf value of 0.81 , using ethyl acetate as developing solvent 
2(d) 1-Acetyl-5-(N -met hyt-N-benzyloxycarbonylaminomethyi) indole 

1.5 g of sodium hydride (as a 55% suspension in mineral oil) were added to a solution of 5.0 g of 5- 

25 ( N -met hyl-W- benzyioxycarbony I am i nomet hyi ) i ndol e [prepared as described in step (c)] in 30 ml of dime- 

thylfbrmamide. whilst ice-cooling. The mixture was then stirred for 30 minutes, after which 1 .0 g of acetyl 
chloride was added. The resulting mixture was then stirred at room temperature for a further one hour, 
after which iced water was added. The mixture was then extracted with ethyl acetate, the extract was dried 
over anhydrous sodium sulphate, and the solvent was removed by distillation under reduced pressure. The 

30 resulting residue was purified by sOica gel column chromatography, using a gradient elution method with 

mixtures of ethyl acetate and hexane in proportions of from 1 : 9 to 10 : 0 by volume as the eluent, to give 
3.1 g of the title compound as an ofl, with an Rf value of 0.52, using ethyl acetate as developing solvent 
2(e) 3- Acetyl-5-(N-met hyl-N-benzyioxycarbonylaminomet hyl)indole 

A solution of 3.0 g of 1-acetyl-5-(N-methyl-N-benzyloxycart)onylaminomethyl)indole [prepared as de- 

35 scribed in step (d)] in 50 ml of methanol was irradiated for 3 hours under a medium pressure mercury lamp, 

whilst ice-cooling. At the end of this time, the solvent was removed by distillation under reduced pressure 
and the residue was purified by silica get column chromatography, using a gradient elution method with 
mixtures of ethyl acetate and hexane in proportions of from 1 : 9 to 10 : 0 by volume as the eluent, to give 
1.1 g of the title compound as an oil, with an Rf value of 0.41, using ethyl acetate as developing solvent 

40 2(f) 1-Methyl-5-(N-methyl-N-ben2yloxycart>onylaminomethyl)-3-acetylindole 

0.15 g of sodium hydride (as a 55% suspension in mineral oil) was added to a solution of 1.0 g of 3- 
acetyl-oXN-methyl-N-benzyloxycarbonylaminomethyl)indole [prepared as described in step (e)] in 10 ml 
of dimethylfbrmamide, whilst ice-cooling and stirring. The mixture was then stirred for 30 minutes, after 
which 0.45 g of methyl iodide was added to the mixture. The resulting mixture was then stirred for a further 

45 one hour, at room temperature, and then iced water was added and the mixture was extracted with ethyl 

acetate. The extract was dried over anhydrous sodium sulphate, and the solvent was removed by distilla- 
tion under reduced pressure. The residue was then purified by silica gel column chromatography, using a 
gradient elution method with mixtures of ethyl acetate and hexane in proportions of from 1 : 9 to 10 : 0 by 
volume as the eluent, to give 0.56 g of the title compound as an oil, with an Rf value of 0.51, using ethyl 

so acetate as developing solvent 



Claims 

55 1 . Compounds of formula (I): 
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in which: 

Z represents a group of formula -N= or -CH= or a group of formula -CH= in which the hydrogen atom is 
replaced by the group -U-V-W shown in formula (I); 
£isO, 1,2 or 3; 

R 1 represents a hydrogen atom or any of the groups or atoms represented by R 2 ; 
R 2 represents: 

a hydrogen atom; 

any of the groups and atoms represented by R m ; 
an ary) group, as defined below; 
an aralkyl group, as defined below; 

aralkytoxycarbonyl group, in which the aralkyl part is as defined below; 
an arylamino group, in which the aryl part is as defined below; 

an arylaminoaikyl group, in which the aryl part is as defined below, and the alkyl part has from 1 
to 6 carbon atoms; 

a heterocyclic group having from 3 to 8 ring atoms of which from 1 to 4 are nitrogen and/or oxygen 
and/or sulphur hetero-atoms, said group being unsubstituted or being substituted by at least one substitu- 
ent selected from the groups and atoms represented by R* 

an alkyl group which has from 1 to 6 carbon atoms and which is substituted by a single heterocyclic 
group, said heterocyclic group having from 3 to 8 ring atoms of which from 1 to 4 are nitrogen and/or oxygen 
and/or sulphur hetero-atoms, and being unsubstituted or being substituted by at least one substituent se- 
lected from the groups and atoms represented by R°; or 

an alkyl amino group which has from 1 to 6 carbon atoms and which is substituted by a single het- 
erocyclic group, said heterocyclic group having from 3 to 8 ring atoms of which from 1 to 4 are nitrogen 
and/or oxygen and/or sulphur hetero-atoms, and being unsubstituted or being substituted by at least one 
substituent selected from the groups and atoms represented by R°; 

U represents a group of formula -CO- or -CH(Of^)-, where R 3 represents a hydrogen atom or a hydroxy- 

protecting group; 

V represents a group of formula 

-<CR«=CRf) m -(CR*RV 

where m is 0, 1 or 2, n Is 0 or an integer from 1 to 7, provided that (m + n) > 0, and R° R f , Ra and R h are 
the same or different and each represents a hydrogen atom or an alkyl group having from 1 to 4 carbon 
atoms; 

W represents: 

a heterocyclic group having from 3 to 14 ring atoms, of which one is a nitrogen atom through which 
the heterocyclic group is attached to the group represented by V, from 1 to 3 are additional nitrogen and/or 
oxygen and/or sulphur hetero-atoms, and the remainder are carbon atoms, said group being unsubstituted 
or being substituted by at least one substituent selected from oxygen atoms and the groups and atoms 
represented by R°; 

a group of formula (II): 




or 

said group of formula (II) in which the ring is condensed with one or two benzene rings 
or 
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a group of formula: 

HA0 r (CH2)rNR<R« (III) 

where 

k and [ are the same or different and each represents 0 or an integer from 1 to 4, provided 
that (k + !)is at least 1; 

[is 0 or an Integerfrom 1 to 4; 
lisOoM; 

At represents an aryt group as defined below or an aromatic heterocyclic group which has 
from 5 to 7 ring atoms, of which from 1 to 3 are hetero-atoms, from 0 to 3 of said hetero-atoms being ni- 
trogen atoms and 0 or 1 of said hetero-atoms being an oxygen or a sulphur atom, said aromatic hetero- 
cyclic group being u nsubstituted or being substituted by at least one substituent selected from the groups 
and atoms represented by R a ; 

R 4 and R* are the same or different and each represents: 
a hydrogen atom: 

any of the groups and atoms represented by R a ; 
an aryl group, as defined below; 
an aralkyl group, as defined below; 

an arylcarbonyl group, in which the aryl part is as defined below; and 

a heterocyclic group having from 3 to 8 ring atoms of which from 1 to 4 are nitrogen 

and/or oxygen and/or sulphur hetero-atoms, said group being u nsubstituted or being substituted by at least 

one substituent selected from the groups and atoms represented by R a ; 

said aryl groups are carbocyclic aromatic groups which have from 6 to 14 ring carbon atoms and which 
are u nsubstituted or which are substituted by at least one substituent selected from the groups and atoms 
represented by R a ; 

said aralkyl group is an alky I group having from 1 to 6 carbon atoms which group is substituted by from 1 
to 3 aryl groups as defined above; 
R a represents: 

an alkyf group having from 1 to 6 carbon atoms; 

an aryl group which is a carbocyclic aromatic group having from 6 to 14 ring carbon atoms, which 
group is u nsubstituted or is substituted by at least one substituent selected from the groups and atoms 
represented by R°; 

a cydoalkyl group having from 3 to 14 ring carbon atoms in one or more rings; 

a cycloalkylalkyi group in which the cydoalkyl part has from 3 to 14 ring carbon atoms in one or 
more rings, and the alkyl part has from 1 to 4 carbon atoms; 

a heterocyclic group having from 3 to 14 ring atoms of which from 1 to 4 are nitrogen and/or oxygen 
and/or sulphur hetero-atoms, said group being unsubstituted or being substituted by at least one substitu- 
ent selected from the groups and atoms represented by R b ; 

an aralkyl group in which the alkyl part has from 1 to 8 carbon atoms and the aryl part is a carbo- 
cyclic aromatic group having from 6 to 14 ring carbon atoms and being unsubstituted or being substitut- 
ed by at least one substituent selected from the groups and atoms represented by R°; 

a halogen atom; 

an amino group; 

an alkyl amino group in which the alkyl part has from 1 to 6 carbon atoms; 

a dialkyf amino group in which each alkyl part is an aikyl group having from 1 to 6 carbon atoms; 

a mono- or di- aryl amino group in which the or each aryl part is a carbocyclic aromatic group which 
has from 6 to 14 ring carbon atoms and which is unsubstituted or substituted by at least one substituent 
selected from the groups and atoms represented by R°; 

an aminoalkyi group in which the alkyl part has from 1 to 6 carbon atoms and in which the amino 
part is unsubstituted or is substituted by a single acyl group represented by R*; 

an aJkylaminoalkyl group in which each alkyl part is an alkyl group having from 1 to 8 carbon atoms; 
an alkynylaminoalkyl group in which the alkyl part has from 1 to 6 carbon atoms and the alkynyl part has 
from 2 to 6 carbon atoms; 

a nitro group; 

a cyano group; 

a sulphonyl group; 

an alkyl sulphonyl group in which the alkyl part has from 1 to 6 carbon atoms; 
a haloalkylsulphonyl group in which the alkyl part has from 1 to 6 carbon atoms; 
an alkanoyl group having from 1 to 6 carbon atoms; 
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an aryflcarbonyl group in which the aryi part is a carbocyclic aromatic group which has from 6 to 
14 ring carbon atoms and which is unsubstituted or is substituted by at least one substituent selected from 
the groups and atoms represented by R°; 

an arytalkanoyl group in which the aryi part is a carbocyclic aromatic group which has from 8 to 
1 4 ring carbon atoms and which is unsubstituted or is substituted by at least one substituent selected from 
the groups and atoms represented by R°, and the alkanoyl part has from 2 to 6 carbon atoms; 

an alkoxy group having from 1 to 6 carbon atoms; 

an alkoxycarbonyl group having from 2 to 7 carbon atoms; 

a haloalkyl group having from 1 to 6 carbon atoms; 

and 

in the case of groups attached to nitrogen atoms, a cyanoamino group; 
R b represents: 

an aikyl group having from 1 to 6 carbon atoms; 

an aryi group which is a carbocyclic aromatic group having from 6 to 14 ring carbon atoms and which 
is unsubstituted or is substituted by at least one substituent selected from the groups and atoms repre- 
sented by R c ; 

an aralkyl group in which the aikyl part has from 1 to 6 carbon atoms and the aryi part is a carbo- 
cyclic aromatic group which has from 6 to 14 ring carbon atoms and which is unsubstituted or is substituted 
by at least one substituent selected from the groups and atoms represented by R c ; 

a halogen atom; 

an amino group; 

an alkylamino group in which the aikyl part has from 1 to 6 carbon atoms; 

a dialkylamino group in which each aikyl part is an aikyl group having from 1 to 6 carbon atoms; 

an arylamino group in which the aryi part is a carbocyclic aromatic group which has from 6 to 14 
ring carbon atoms and which is unsubstituted or is substituted by at least one substituent selected from 
the groups and atoms represented by R°; 

an aminoaJkyl group in which the aikyl part has from 1 to 6 carbon atoms; 

an afkylaminoalkyl group in which each aikyl part is an aikyl group having from 1 to 6 carbon atoms; 

a nitro group; 

a cyano group; 

an alkanoyl group having from 1 to 6 carbon atoms; 

an arylcarbonyl group in which the aryi part is a carbocyclic aromatic group which has from 6 to 
1 4 ring carbon atoms and which is unsubstituted or is substituted by at least one substituent selected from 
the groups and atoms represented by R 6 ; 

an arylalkanoyl group in which the aryi part is a carbocyclic aromatic group which has from 8 to 
14 ring carbon atoms and which is unsubstituted or is substituted by at least one substituent selected from 
the groups and atoms represented by R°; 

an alkoxy group having from 1 to 6 carbon atoms; 

an alkoxycarbonyl group having from 2 to 7 carbon atoms; or 

a haloalkyl group having from 1 to 8 carbon atoms; 
Rc represents: 

an aikyl group having from 1 to 6 carbon atoms; 

an aryi group which is an unsubstituted carbocyclic aromatic group having from 6 to 1 0 ring carbon 
atoms; an aralkyl group in which the aikyl part has from 1 to 6 carbon atoms and the aryi part is an un- 
substituted carbocyclic aromatic group having from 6 to 10 ring carbon atoms; 

a halogen atom; 

an amino group; 

an alkylamino group in which the aikyl part has from 1 to 8 carbon atoms; 
a dialkylamino group in which each aikyl part is an aikyl group having from 1 to 6 carbon atoms; 
an arylamino group in which the aryi part is an unsubstituted carbocyclic aromatic group having 
from 8 to 10 ring carbon atoms; 

an aminoalkyl group in which the aikyl part has from 1 to 6 carbon atoms; 

an alkylaminoalkyt group In which each aikyl part is an aikyl group having from 1 to 6 carbon atoms; 

a nitro group; 

a cyano group; 

an alkanoyl group having from 1 to 6 carbon atoms; 

an arylcarbonyl group in which the aryi part Is an unsubstituted carbocyclic aromatic group having 
from 6 to 10 ring carbon atoms; 
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an alkoxy group having from 1 to 6 carbon atoms; an alkoxycarbonyl group having from 2 to 7 carbon 
atoms; or 

a haloalkyl group having from 1 to 6 carbon atoms; 
R d represents: 

an alkanoyl group having from 1 to 6 carbon atoms; 

an alkenoyl oralkynoyl group having from 3 to 6 carbon atoms; 

an aromatic acyi group in which the aromatic part is a carbocyclic aromatic group which has from 

6 to 14 ring carbon atoms and which is unsubstituted or is substituted by at (east one substituent selected 
from the groups and atoms represented by R* 

a heterocyclic acyi group in which the heterocyclic part has from 3 to 8 ring atoms, of which from 
1 to 3 are nitrogen and/or oxygen and/or sulphur hetero-atoms. said heterocylic group being unsubstituted 
or being substituted by at least one substituent selected from the groups and atoms represented by R c ; 

an alkoxycarbonyl group in which the alkoxy part has from 1 to 6 carbon atoms; 

an aryloxycarbonyl group in which the aryl part has from 6 to 10 ring carbon atoms and is unsub- 
stituted or is substituted by at least one substituent selected from the groups and atoms represented by 
R<*or 

an araJkyioxycarbonyi group in which the araJkyl part is an alkyl group having from 1 to 6 carbon 
atoms which is substituted by from 1 to 3 aryl groups having from 6 to 10 ring carbon atoms and being 
unsubstituted or substituted by at least one substituent selected from the groups and atoms represented 
by R 0 ; 

and pharmaceutical^ acceptable salts thereof. 

A compound according to Claim 1, in which R 1 represents a hydrogen atom, an alkyl group having from 
1 to 6 carbon atoms, a cydoaikyl group having from 3 to 10 ring carbon atoms, an aryl group as defined 
in Claim 1 , an arsdkyl group as defined in Claim 1 , an alkanoyl group as defined in Claim 1 , an arylcarbonyl 
group as defined in Claim 1, an alkoxy group having from 1 to 6 carbon atoms, an alkoxycarbonyl group 
having from 1 to 6 carbon atoms or a haloalkyl group having from 1 to 6 carbon atoms. 

A compound according to Claim 1, in which R 2 represents a hydrogen atom, an alkyl group having from 
1 to 6 carbon atoms, a cycloalkyl group having from 3 to 10 ring carbon atoms, an aryl group as defined 
in Claim 1, an aralkyi group as defined in Claim 1. a halogen atom, an amino group, a mono- or di- alky- 
iamino group as defined in Claim 1, an alkylaminoalkyl groups in which each alkyl part has from 1 to 4 
carbon atoms, an alkynylaminoalkyl group in which the alkynyl part has from 2 to 4 carbon atoms and the 
alkyl part has from 1 to 4 carbon atoms, an arylamino group as defined in Claim 1 , a nilro group, a cyano 
group, a sulphonyl group, an alkylsulphonyt group as defined in Claim 1. a haloalkylsul phony] group as 
defined in Claim 1, an alkanoyl group as defined in Claim 1, an arylcarbonyl group as defined in Claim 
1 , an alkoxy group having from 1 to 6 carbon atoms, an alkoxycarbonyl as defined in Claim 1 or a haloalkyl 
group having from 1 to 6 carbon atoms. 

A compound according to Claim 1, in which U represents a group of formula: -CO- or-CH(OR 3 }-, in which 
R3 represents a hydrogen atom, an alkanoyl group as defined in Claim 1 , an arylcarbonyl group as defined 
in Claim 1, an alkyl sulphonyl group having from 1 to6 carbon atoms or an arylsulphonyl group as defined 
in Claim 1. 

A compound according to Claim 1 , in which R 3 represents a hydrogen atom or a hydroxy protecting group 
for a pro-drug. 

A compound according to Claim 1 , in which V represents a group of formula: -(CH=CH) m -(CH2) n - (in which 
m is 0, 1 or 2, and n is 0 or an integer of from 1 to 7). 

A compound according to Claim 1, in which W represents a nitrogen-containing heterocyclic group as de- 
fined in Claim 1, or a group of formula (II) as defined in Claim 1, in which k and i are the same or different 
and each is 0 or an integer of from 1 to 4; R 4 represents a hydrogen atom, an alkyl group having from 1 
to 6 carbon atoms, a cycloalkyl group as defined in Claim 1 , an aryl group as defined in Claim 1 , an aralkyi 
group as defined in Claim 1, an alkanoyl group as defined in Claim 1, an arylcarbonyl group as defined 
in Claim 1, an alkoxy group having from 1 to 6 carbon atoms, an alkoxycarbonyl group having from 2 to 

7 carbon atoms or a haloalkyl group having from 1 to 6 carbon atoms. 
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8. A compound according to Claim 1, in which W represents a group of formula: -NIVR 8 , in which R* and R 6 
are the same or different and each represents a hydrogen atom, an alkyl group having from 1 to 6 carbon 
atoms, a cycloalkyl group as defined in Claim 1, an aryl group as defined in Claim 1, an aralkyl group as 
defined in Claim 1, an alkanoyl group as defined in Claim 1, an arylcarbonyl group as defined in Claim 

5 1 , an alkoxy group having from 1 to 6 carbon atoms, an aikoxycarbonyl group having from 2 to 7 carbon 

atoms or a haloalkyl group having from 1 to 6 carbon atoms, or a saturated or unsaturated heterocyclic 
group containing a nitrogen atom or atoms as defined in Claim 1. 

9. A compound according to Claim 1, in which R 1 and R 2 arethe same or different from each other and each 
10 represents: 

a hydrogen atom; 

an alkyl group having from 1 to 4 carbon atoms; 
a cycloalkyl group having from 3 to 10 ring carbon atoms; 
a halogen atom; 
15 a sulphonyl group; 

an amino group; 

a mono- or di- alkyl amino group in which the or each alkyl part has from 1 to 4 carbon atoms; 
an alkyl am inoaJkyl group in which each alkyl part has from 1 to 4 carbon atoms; 
an alkynylaminoalkyl group in which the alkynyl part has from 2 to 4 carbon atoms and the alkyl 
20 part has from 1 to 4 carbon atoms; 

a nitro group, a cyano group; 
an alkanoyl group having from 1 to 4 carbon atoms; 
an alkoxy group having from 1 to 4 carbon atoms; 
an aikoxycarbonyl group having from 2 to 5 carbon atoms; 
25 a haloalkyl group having from 1 to 4 carbon atoms; 

an aryl group having from 6 to 1 0 ring carbon atoms, which group may be unsubstitutad or may be 
substituted by 1 or 2 of substituents A: 

substituents A are selected from alkyl groups having from 1 to 4 carbon atoms, cycloalkyl 
groups having from 3 to 6 ring carbon atoms, halogen atoms, mono- or di- alkyl amino groups in which the 
30 or each alkyl part has from 1 to 4 carbon atoms, alkylsulphonyl groups having from 1 to 4 carbon atoms, 

haJoalkylsulphonyl groups having from 1 to 4 carbon atoms, alkanoyl groups having from 2 to 4 carbon 
atoms, alkoxy groups having from 1 to 4 carbon atoms, aikoxycarbonyl groups having from 2 to 5 carbon 
atoms, haloalkyl groups having from 1 to 4 carbon atoms, halogen atoms, amino groups, nitro groups, cy- 
ano groups and sulphonyl groups; 
35 an aralkyl group having from 1 to 3 carbon atoms in the alkyl part and from 6 to 10 ring carbon 

atoms in the aryl part said group being unsubstitutad or substituted by at least one of substituents A; 

a mono- or di- arylamino group, in which the or each aryl part has from 6 to 10 ring carbon atoms 
and is unsubstitutad or substituted by at least one of substituents A; 

an arylcarbonyl group, in which the aryl part has from 6 to 1 0 ring carbon atoms and is unsubstitutad 
40 or substituted by at least one of substituents A; or 

an arylaJkanoyl group having from 2 to 4 carbon atoms in the alkanoyl part and from 6 to 10 ring 
carbon atoms in the aryl part, said group being unsubstitutad or substituted by at least one of substituents 
A; 

43 10. A compound according to Claim 1. in which U represents a group of formula: -CO- or-CH(OR 3 )-. in which 
R 3 represents: 

a hydrogen atom; 

an alkanoyl group having from 2 to 4 carbon atoms; 

an alkylsulphonyl group having from 1 to 4 carbon atoms; 

an arylcarbonyl group having from 6 to 10 ring carbon atoms in the aryl part, which group may be 
unsubstituted or may be substituted by 1 or 2 of substituents B: 

substituents B are selected from alkyl groups having from 1 to 4 carbon atoms, alkoxy groups 
having from 1 to 4 carbon atoms, halogen atoms and nitro groups; 

an arylsulphonyl group, in which the aryl part has from 6 to 10 ring carbon atoms and is unsubsti- 
55 tuted or substituted by at least one of substituents B; or 

a hydroxy-protecting group for a pro-drug. 

11. A compound according to Claim 1, in which V represents a group of formula: 
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-<CH=CH) ra -(CH2) n - 

in which m is 0, 1 or 2, and n is 0 or an integer of from 1 to 5. provided that (m + n) > 0. 

12. A compound according to Claim 1 , in which W represents a partially or completely saturated nitrogen-con- 
taining heterocyclic group having from 5 to 10 ring atoms including a nitrogen atom through which it is 
attached to the group represented by V. 

13. A compound according to Claim 1, in which V represents a 1-piperidinyl, 1-piperazinyl. 1-morpho!inyl. 1- 
tetrahydroquinotyl or 2-tetrahydroisoquinolyl group. 

14. A compound according to Claim 1, in which W represents a group of formula (II) as defined in Claim 1, in 
which k and I are the same or different from each other and each is an integer from 1 to 3 t and the ring 
nitrogen atom is substituted with R 4 as defined in Claim 1. 

15. A compound according to Claim 1, in which W represents a group of formula (II) as defined in Claim 1 
15 having aS-or 6-membered ring, in which an ethylene group in the 5- or 6-membered ring is condensed 

with 1 or 2 benzene rings, and the ring nitrogen atom is substituted with R 4 as defined in Claim 1 . 

16. A compound according to Claim 14, in which R 4 represents: 

a hydrogen atom; 
20 an alkyt group having from 1 to 4 carbon atoms; 

a cydoaikyl group having from 3 to 10 ring carbon atoms; 
an alkanoyl group having from 1 to 4 carbon atoms; 
an alkoxy group having from 1 to 4 carbon atoms; 
an alkoxycarbonyl group having from 2 to 5 carbon atoms; 
25 an aryl group which has from 6 to 1 0 ring carbon atoms and which is u nsu bstitute d or is substituted 

by 1 or 2 of substituents C: 

substituents C are selected from alkyl groups having from 1 to 4 carbon atoms, halogen 
atoms, haloalkyl groups having from 1 to 4 carbon atoms, alkanoyl groups having 2 or 3 carbon atoms, 
alkoxy groups having from 1 to 4 carbon atoms, mono- or di- aikylamino groups in which the or each alkyl 
30 part has from 1 to 4 carbon atoms, nitro groups and cyano groups; 

an arylalkanoyl group having from 2 to 4 carbon atoms in the alkanoyl part and from 6 to 10 ring 
carbon atoms in the aryl part, said group being unsubstituted or substituted by at least one of substituents 
C; 

an arylcarbonyl group, in which the aryl part has from 6 to 1 0 ring carbon atoms and is unsubstituted 
35 or substituted by at least one of substituents C; 

an aralkyl group having from 1 to 3 carbon atoms in the alkyl part and from 6 to 10 ring carbon 
atoms in the aryl part said group being unsubstituted or substituted by at least one of substituents C; 

a nitrogen-containing heterocyclic group having from 5 to 10 ring atoms, said group being unsub- 
stituted or substituted by at least one of substituents C; 
40 and a nitrogen-containing heterocyclic alkyt group, in which the heterocyclic part has from 5 to 10 

ring atoms, said group being unsubstituted or substituted by at least one of substituents C, and the alkyl 
part has from 1 to 4 carbon atoms. 

17. A compound according to Claim 15, in which R 4 represents: 
45 a hydrogen atom; 

an alkyl group having from 1 to 4 carbon atoms; 
a cydoaikyl group having from 3 to 10 ring carbon atoms; 
an alkanoyl group having from 1 to 4 carbon atoms; 
an alkoxy group having from 1 to 4 carbon atoms; 
60 an alkoxycarbonyl group having from 2 to 5 carbon atoms; 

an aryl group having from 6 to 10 ring carbon atoms and which is unsubstituted or is substituted 
by 1 or 2 of substituents C: 

substituents C are selected from alkyl groups having from 1 to 4 carbon atoms, halogen 
atoms, haloalkyl groups having from 1 to 4 carbon atoms, alkanoyl groups having 2 or 3 carbon atoms, 
55 alkoxy groups having from 1 to 4 carbon atoms, mono- or di- aikylamino groups in which the or each alkyl 

part has from 1 to 4 carbon atoms, nitro groups and cyano groups; 

an arylalkanoyl group having from 2 to 4 carbon atoms in the alkanoyl part and from 6 to 10 ring 
carbon atoms in the aryl part, said group being unsubstituted or substituted by at least one of substituents 
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C; 

an arylcarbonyl group, in which t he aryl part has from 6 to 1 0 ring carbon atoms and is unsubstituted 
or substituted by at least one of substituents C; 

an aralkyl group having from 1 to 3 carbon atoms in the alkyl part and from 6 to 10 ring carbon 
atoms in the aryl part, said group being unsubstituted or substituted by at least one of substituents C; 

a nitrogen-containing heterocyclic group having from 5 to 10 ring atoms, said group being unsub- 
stituted or substituted by at least one of substituents C; or 

a nitrogen-containing heterocyclic alkyl group, in which the heterocyclic part has from 5 to 10 ring 
atoms, said group being unsubstituted or substituted by at least one of substituents C, and the alkyl part 
has from 1 to 4 carbon atoms. 

18. A compound according to Claim 1 , in which W represents a group of formula -NR 5 R a , in which R 5 and R 6 
may be the same or different from each other and each represents: 

a hydrogen atom; 

an alkyl group having from 1 to 4 carbon atoms; 
a cydoatkyl group having from 3 to 10 ring carbon atoms; 
an alkanoyi group having from 1 to 4 carbon atoms; 
an alkoxy group having from 1 to 4 carbon atoms; 

an aryl group having from 6 to 10 ring carbon atoms which is unsubstituted or is substituted by 1 
or 2 of substituents D: 

substituents D are selected from alkyl groups having from 1 to 4 carbon atoms, halogen 
atoms, haloalkyl groups having from 1 to 4 carbon atoms, alkanoyi groups having 2 or 3 carbon atoms, 
alkoxy groups having from 1 to 4 carbon atoms, aJkoxyialkyi groups in which the alkyl and alkoxy parts 
each have from 1 to 4 carbon atoms, nitro groups and cyano groups; 

an aryiaJkanoyl group having from 2 to 4 carbon atoms in the alkanoyi part and from 6 to 10 ring 
carbon atoms in the aryl part, said group being unsubstituted or substituted by at least one of substituents 
D; 

an aryicarbonyl group, in which t he aryl part has from 6 to 1 0 ring carbon atoms and is unsubstituted 
or substituted by at least one of substituents D; 

an aralkyl group having from 1 to 3 carbon atoms in the alkyl part and from 6 to 10 ring carbon 
atoms in the aryl part, said group being unsubstituted or substituted by at least one of substituents D; 

a nitrogen-containing heterocyclic group having from 5 to 10 ring atoms, said group being unsub- 
stituted or substituted by at least one of substituents D; 

a nitrogen-containing heterocyclic alkyl group, in which the heterocyclic part has from 5 to 10 ring 
atoms, said group being unsubstituted or substituted by at least one of substituents D, and the alkyl part 
has from 1 to 4 carton atoms; 

an arytoxy group, in which the aryl part has from 6 to 10 ring carbon atoms and is unsubstituted 
or substituted by at least one of substituents D; or 

a saturated or unsaturated heterocyclic group having from 5 to 10 ring atoms, such as a piperazinyl, 
quinolyl, thienyl orfuryl group. 

19. A compound according to Claim 1, in which R 1 represents: 

a hydrogen atom; 

a methyl, ethyl, isopropyl or isobutyl group; 

a cyclopropyl. cyclobutyl, cyciopentyl or cyclohexyl group; 

a trifluoromethyl or 2,2,2-trifluoroethyl group; 

an acetyl or propionyl group; 

a methoxy, ethoxy or isopropyloxy group; 

a methoxycarbonyl or ethoxycarbonyl group; 

a phenyl group which is unsubstituted or is substituted by 1 or 2 of substituents E: 

substituents E are selected from methyl, ethyl, isopropyl, cyclopropyi, chlorine, fluorine, bro- 
mine, trifluoromethyl, methylamino, dimethyl amino, acetyl, propionyl, methoxy, ethoxy, isopropoxy, nitro 
and cyano groups; 

a benzyl group which is unsubstituted or is substituted by 1 or 2 of substituents E; 

a benzoyl group which is unsubstituted or is substituted by 1 or 2 of substituents E; 

or a phenylacetyl group which is unsubstituted or is substituted by 1 or 2 of substituents E; 

20. A compound according to Claim 1. in which R 2 represents: 
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a hydrogen atom; 

a methyl, ethyl, isopropyl or isobutyt group; 

a cyciopropyl. cyclobutyl, cyclopentyl or cyclohexyl group; 

a fluorine, chlorine or bromine atom; 

a sulphonyl group; 

a trifluoromethyl or 2,2,2-trifluoroethyl group; 

a methylamino, ethylamino, Isopropylamlno, d Imethyf amino, diethylamino or diisopropylamino 

group; 

an alkylaminoalkyl group in which each alkyl part has from 1 to 3 carbon atoms; 
an alkynylaminoalkyl group in which the alkynyl part has 3 or 4 carbon atoms and the alkyl part 
has from 1 to 3 carbon atoms; 

an acetyl or propionyl group; 

a methoxy, ethoxy or iso propyl oxy group; 

a methoxycarbonyl or ethoxycarbonyi group; 

an amino group; 

a nitro group; 

a cyano group; 

a phenyl group which is unsubstituted or is substituted by 1 or 2 of substituents F: 

substituents F are selected from methyl, ethyl, isopropyl. cyciopropyl, chlorine, fluorine, bro- 
mine, trifluoromethyl, methylamino, dimethyl amino, acetyl, propionyl, methoxy. ethoxy. isopropoxy, nitro 
and cyano groups; 

or a benzyl group which Is unsubstituted or is substituted by 1 or 2 of substituents F. 

21. A compound according to Claim 1, in which U represents a group of formula: -CO- or-CHfOR 3 )-, in which 
R* represents; 

a hydrogen atom; 

an acetyl, propionyl, methylsuJphortyl, ethylsulphonyl, propyisulphonyl, trimethylsilyl, triethylsflyl, 
met hoxycarbonyi or ethoxycarbonyi group; 

a benzoyl group which is unsubstituted or is substituted by 1 or 2 of substituents G: 

substituents G are selected from methyl, ethyl, fluorine, chlorine, bromine, acetyl, methoxy, 
ethoxy, nitro and cyano groups; 

or a phenyfsulphonyl group which is unsubstituted or is substituted by 1 or 2 of substituents G. 

22. A compound according to Claim 1 , in which V represents a group of formula: -(CH=C H) m - (CHJn- (in which 
m is 0 or 1. and n Is 0 or an Integer from 1 to 3, provided that (m + n) > 0. 

23. A compound according to Claim 1 , in which W represents a partially or completely saturated nitrogen-con- 
taining heterocyclic group having from 6 to 10 ring atoms including a nitrogen atom through which it is 
attached to the group represented by V. 

24. A compound according to Claim 1, in which W represents a 2-tetrahydroisoquinolyl group. 

25. A compound according to Claim 1 , In which W represents a group of formula (II) as defined in Claim 1 , in 
which k and 1 are the same or different from each other and each is 1 or 2, and R 4 is as defined in Claim 
1, such as a pyrrolidinyl or piperidyl which is unsubstituted or substituted by a group R 4 . 

26. A compound according to Claim 1, in which W represents a group of formula (II) having a 6-membered 
ring formed by a cyclic alkylene group and a nitrogen atom, in which the ethylene group in the 6-membered 
ring is condensed with 1 or 2 benzene rings, such as a 4-(1-tetrahydroquinolyl) group which is unsubsti- 
tuted or substituted by a group R 4 

27. A compound according to Claim 25, in which R 4 represents: 

a hydrogen atom; 

a methyl, ethyl or isopropyl group; 

an adamantyl group; 

an acetyl, propionyl or butyryl group; 

a methoxy or ethoxy group; 

a methoxycarbonyl or ethoxycarbonyi group; 

a phenyl group which is unsubstituted or is substituted by 1 or 2 of substituents H: 
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substituents H are selected from methyl, ethyl, fluorine, chlorine, bromine, acetyl, methoxy. 
ethoxy. dimethylamino, nitro and cyano groups; 

an aralkyl group having from 1 to 3 carbon atoms in the alkyl part and from 6 to 10 ring carbon 
atoms in the aryi part said group being unsubstituted or substituted by at least one of substituents H; 

a benzoyl group which is unsubstituted or is substituted by 1 or 2 of substituents H; 

a 2-thienyl, 3-thlenyl, 2-furyl, 3-furyl, 2-lndolinyl, 2-imidazolyl or 2-(4,5-dihydro)lmidazoly1 group 
which is unsubstituted or is substituted by 1 or 2 of substituents H; or 

a 2-thenyl, 3-thenyl. 2-furylmethyl. 3-furylmethyl, 2-imldazdylmethyl or 4,5-dihydroimldazol-2-yl- 
methyl group which is unsubstituted or is substituted by 1 or 2 of substituents H. 

28. A compound according to Claim 26, in which R 4 represents: 

a hydrogen atom; 

a methyl, ethyl or isopropyl group; 

an adamantyi group; 

an acetyl, propionyl or butyryl group; 

a methoxy or ethoxy group; 

a met hoxycarbonyl or ethoxycarbonyl group; 

a phenyl group which is unsubstituted or is substituted by 1 or 2 of substituents H: 

substituents H are selected from methyl, ethyl, fluorine, chlorine, bromine, acetyl, methoxy, 
ethoxy, dimethylamino, nitro and cyano groups; 

an aralkyl group having from 1 to 3 carbon atoms in the alkyl part and from 6 to 10 ring carbon 
atoms in the aryl part, said group being unsubstituted or substituted by at least one of substituents H; 

a benzoyl group which is unsubstituted or is substituted by 1 or 2 of substituents H; 

a 2-thienyl, 3-thienyl, 2-furyl, 3-furyl, 2-indolinyl, 2-imidazolyl or 2-(4 i 5-dihydro)imidazolyl group 
which is unsubstituted or is substituted by 1 or 2 of substituents H; or 

a 24henyl, 3~thenyl f 2-furylmethyl, 3-furylmethyl, 2-imidazolyl methyl or 4,5-dihydraimidazol-2-yt- 
methyf group which is unsubstituted or is substituted by 1 or 2 of substituents H. 

29. A compound according to Claim 1 , in which W represents a group of formula -NR 6 R*. in which R 5 and R 6 
may be the same or different from each other and each represents: 

a hydrogen atom; 

a methyl, ethyl or isopropyl group; 

an adamantyi group; 

an acetyl or propionyl group; 

a methoxy or ethoxy group; 

a met hoxycarbonyl or ethoxycarbonyl group; 

a phenyl group which is unsubstituted or is substituted by 1 or 2 of substituents I: 

substituents I are selected from methyl, ethyl, fluorine, chlorine, bromine, acetyl, methoxy, 
ethoxy. nitro, cyano and dimethylamino groups; 

an aralkyl group having from 1 to 3 carbon atoms in the alkyl part and from 6 to 10 ring carbon 
atoms in the aryl part, said group being unsubstituted or substituted by at least one of substituents I; 

a benzoyl group which is unsubstituted or is substituted by 1 or 2 of substituents I; 

a 2-thienyl. 3-thienyl. 2-furyl. 3-furyl, 2-indolinyl, 2-imidazolyl or 2-(4.5-dihydro)imidazolyl group 
which is unsubstituted or is substituted by 1 or 2 of substituents I; or 

a 2-thenyl, 3-thenyl, 2-fury!methyl. 3-furylmethyl, 2-imkJazolyl methyl or 4.5-dihydroimidazol-2-yl- 
methyl group which is unsubstituted or is substituted by 1 or 2 of substituents I. 

30. A compound according to Claim 1. in which R 1 represents: 

a hydrogen atom; 

a methyl, ethyl, isopropyl or isobutyl group; 
an adamantyi group; 

a trifkioromethyl, or2.2,2-trifluoroethy1 group; 
a phenyl group; 
a phenoxy group; 
or a benzyl group. 

31. A compound according to Claim 1, in which R 2 represents: 

a hydrogen atom; 
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a methyl, ethyl or isopropyl group; 

a cyclopropyj group; 

an acetyl group; 

a met boxy or ethoxy group; 

a fluorine, chlorine or bromine atom; 

a trrTluoromethyl or 2,2,2-trifluoroethyi group; 

an amino group; 

a methylamlno or dimethylamlno group; 

a methylamlnomethyl or ethylaminomethyi group; 

a propargylaminomethyl group or a [(2- but ynyl)amino] methyl group; 

a nitro group; 

a cyano group; 

a phenyl group or a benzyl group. 

32. A compound according to Claim 1, in which U represents a group of formula: -CO- or -CH(OR 3 )-, in which 
R 3 represents a hydrogen atom, an acetyl group, a propionyl group or a benzoyl group. 

33. A compound according to Claim 1 , in which V represents a vinyl group, ethylene or a trimet hylene group. 

34. A compound according to Claim 1, in which W represents a 3-pyrrolidinyl or 4-piperidinyi group having a 
group R 4 at the 1 -position, in which R* represents: 

a hydrogen atom; 

a methyl, ethyl or isopropyl group; 

a cyciopropyl or adamantyl group; 

a phenyl group which is unsubstituted or is substituted by 1 or 2 of substituente J: 

substituents J are selected from methyl, fluorine, chlorine, acetyl, methoxy, ethoxy, nitro, 
cyano and dimethylamlno groups at the 2-to 5- position thereof; 

a benzyl, 2-phenylethyi, 3-propylphenyl or 4-butyl phenyl group which is unsubstituted or is substi- 
tuted by 1 or 2 of substituents J; 

a benzoyl group which is unsubstituted or is substituted by 14 or 2 of substituents J; 

a thienyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from methyl, 
fluorine, chlorine and methoxy groups; or 

a 2-indolinyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from me- 
thyl, fluorine, chlorine and methoxy groups. 

35. A compound according to Claim 1, in which W represents: 

a methylamino, ethylamino or propylamine group; 
a dimethylamlno or diisopropyiamino group; 

an anilino group which Is unsubstituted or is substituted by 1 or 2 of substituents K: 

substituents Kara selected from methyl, fluorine, chlorine, acetyl, methoxy, ethoxy, nitro, 
cyano and dimethylamlno groups at the 2-to 5- positions thereof; 

a pheny (methylamino group which is unsubstituted or is substituted by 1 or 2 of substituents K; 

a bertzyiamino group which is unsubstituted or is substituted by 1 or 2 of substituents K; 

a benzylmethylamino group which is unsubstituted or is substituted by 1 or 2 of substituents K; 

a benzylethyiamino group which is unsubstituted or is substituted by 1 or 2 of substituents K; 

a benzylisopropylamino group which is unsubstituted or is substituted by 1 or 2 of substituents K; 

or a 2-thenyl group which is unsubstituted or is substituted by 1 or 2 substituents selected from me- 
thyl, fluorine, chlorine and methoxy groups. 

36. A compound according to Claim 1 , in which R 1 represents a hydrogen atom, a methyl, ethyl, isopropyl or 
isobutyl group, or a triftuoromethyl group. 

37. A compound according to Claim 1, in which R z represents a hydrogen atom, a methyl or ethyl group, a 
fluorine or chlorine atom, a methoxy or ethoxyamino group, a dimethylamino group, or a trrfluoromethyl 
or 2,2,2-trifluoroethyl group. 

38. A compound according to Claim 1 , in which U represents a -CO- group. 

39. A compound according to Claim 1, in which V represents a vinyl group or an ethylene group. 
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40. Acompound according to Claim 1 . in which W represents a 1 -benzyl-3-pyrrdidinyl . 1 -phenyl met hyl-3-pyr- 
rolidinyi. 1 -benzyl -4- piperidinyl or 1-phenyfmethyM-piperidinyl group, and in which said benzyl or 1-phe- 
nytmethyt groups are unsubstituted or are substituted by 1 or 2 substituents selected from methyl, fluorine, 
chlorine, methoxy, dimethylamino and trifluorom ethyl groups at the 2- to 5-position3 thereof. 

5 

41. The following compounds according to Claim 1: 
1-methy»-3-[3-(1-benzyl-4>piperidyl)acryloyllirtdole; 

1 -met hyl-3- [3- ( 1 - benzyl^- piperid yl) pro pionyl ] indole; 

1-methyl-3-[3-(1-benzyl-4-piperidyl)propionyl]indcHe hydrochloride; 
to 1-methyl-3-[3-(1-benzyl^4-piperidyl)propionyl]indole oxalate; 

1 -met hyl-3-[3-(1 -benzyl-4-p iperidyi)acryioyl}-5-chloroindoie ; 

1-methyl-a-[3-(1-benzyl^piperidyl)propiony»]-5-chloroindole; 

1-methyl-3-[3-(1-benzyl-4-piperidyl)propiony1]-6-chloroindole; 

1-methyl-3-[3-(1-benzyl^piperidyl)acryloyll-5-fluoroindole; 
15 1-methyl-3-[3-(1-benzyl^4-plperidyt)propionyl]-5-fluoroindole; 

1-methyl-3-(3-[1-(3-fluorobenzyl}-4-piperidyl]acryloyi}indole; 

1-methyl-3^3-[1-(3-fluorabenzyf)^-pipeiidy)]proptonyl}lndo!e; 

1-methyl-3-{3-[1-(3-chlorobenzyl)-4-plperidyl]propionyl}indole; 

1-methy1-3-{3-[1-(3-chlorobenzyl)-4-piperidyl]propionyl}lndole hydrochloride; 
20 1-methyl-3-{3-[1-I2-(3-fluort>phenyl)ethyl]-4-piperidyl]propionyl}indole; 

1-methyi-3-[1-acetoxy-3^1-ben2^i-4-pipendy1)propyl] indole; 

1-methyl-3-{3-[1-(3-chlorobenzyl)-4-pip^ 

1-methyl-3-{3-[1-(3-chlorobenzyI)-4-piperidyi] propionyl}-5-chloroindole hydrochloride; 

1 -met hyt-3-[3-[1 -(3-f luorobenzyl)-4-piperidyl]acryloyl}-S-chloroindole; 
2s 1 -met hyl-3-{3-[1 -(3-f luorobenzy0-4-piperidyl]propionyl}-5-chl oroindofe; 

1 -methy1-a-{3-[1 -(3-f I uorabenzyl>4-piperidyi]acryloyl}-5-f luoroindole; 

1 -methyf-3-{3-[1 -(3-f I uorobenzyi)-4-piperidyl]propionyl}-5-f luoroindole; 

1-methyl-3-{3-[1-(3-fluoiiol>enzyl)^ hydrochloride; 

1-methyl-3-{3-[1-(3-fluorab«nzy1M-p^^^ oxalate; 
30 1-methy^3-{3-[1-(3-fluCjrobenz^ trifluoromethanesulphonate; 

1-methyl-3-[3-(1-phenethyl-4-piperidyl]propionyl}-5-fluoroindole hydrochloride; 

1-methyl-5-[S-(1-benzyl^4-plperidyl)propionyl]indole; 

1-methyl-5-|^methyl-N-PropaiTgylamln^ 

1 -met hyl-3-[3-(1 -benzyl-4-p iperidyl) pro pionyl] indazde; 
35 1-methy1-3-[3-(1-benzyl^-piperidyl)propionyl]indazole hydrochloride; 

1-methyl-3-[3-(1-benzyl-4-piperidyl)propionyl]indazole oxalate; 

1-methyl-3-{3-[1-(2-chlorobdnzyl)-4-piperidyl]propionyl}indazole; 

1-methyl-3-{3-[1-(2-chlorobenzyl)-4-pipeiidyl]propionyl}indazole hydrochloride; 

1-methyl-3-{3-[1-(3-chlorobenzyl)-4-piperidyl] propionyl}indazole; 
40 1-methyl-3^3-[1-(3-chloforjenzyl)-4-piperid^]propionyI}indazole hydrochloride; 

and pharmaceutical I y acceptable salts thereof. 

42. A pharmaceutical composition for the treatment or prophylaxis of cerebral impairment which composition 
comprises an effective amount of an acetylcholinesterase inhibitor in admixture with a pharmaceutical ly 

45 acceptable carrier or diluent in which said acetylcholinesterase inhibitor is at least one compound of for- 

mula (I) or a pharmaceutical ly acceptable salt thereof, as claimed in any one of Claims 1 to 41. 

43. The use of a compound of formula (I), as claimed in any one of Claims 1 to 41 , or a pharmaceutical^ ac- 
ceptable salt thereof, as a pharmaceutical. 

50 44. Use of a compound, according to claim 43, as an acetylcholinesterase inhibitor. 

45. Use of a compound of formula (I), as claimed in any one of Claims 1 to 41 , in the preparation of a com- 
position for the treatment or prophylaxis of dementia. 
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??-?2 n ?„?°E limitation of the Search 

Claim 1 of the present application covers a wide 
range of indole and indaaole derivatives, represented 
by formula I. 

The point of attachment of the group -U-V-w is 
undefined, and the definitions of W allow a large 
range of heterocyclic or linear substituents. 
All of the examples actually prepared (Nos 1-147), 
with the exception of example 61 which does not fall 
wxthin the scope of W in the claims, it not containing 
a N moiety, have the following structure 




cyclic or non-cyclic 



with the U-V-W attached in { the 3- or 5-positions. 

The application does not comply with the requirements 
of the Convention, in that it would appear that 
essential to the solution of the problem underlying 
the present application is a structural element as 
shown above, which is not an essential feature according 
to formula I of claim 1. 

For these reasons, the Search was limited to compounds 
containing this essential structural element 
(Rule 45, EPC), as a meaningful Search was not possible 
for the other subject matter. 
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